NOI LV LHOISNY L 0 PHT 4 gol baios

nansivaza vwvivon —4HEEE

5002 _AUVNY83d:3N 103333

S1S0d doom
- vyayvNo IvL3IN
909 NOILJ3S
¥350-909 *03dS QUVYONYLS
"ON__"9MQ 3ONIYIITY

ONIMYHA d311v13d

SLSOd ONIH38 d3AVd N3HM
NOILYJ071 84¥NJ 378V1d330V

“3YYMQYVH vdA¥vYN9 40
37N03HIS ¥04 08-909 °ON "OMQ “1LQ0 33IS*

"INV J144vHL 3HL WOY4 ,0- .2 NVHL SS37 SI
¥307INOHS Q3HSINIA 41 03¥IN03Y SI ONINAIM ©)

“.9- .1 SI LHOI3H vy WNWNININ
3HL SNOILYTIVLSNI TvYayvN9 ONILSIX3 ZO@

*S3T0H 0371U¥A-3d¥d NI SY3IHSYM “vId 2%
OML ANV STIVYN Q3ZINVATIVO QINNYHS-ONIY
ANN3d 91 OML ONISN 1SOd QOOM 01 ¥01237434
N3LSY4  "vOL D34S "0LS 40 SININIYINOIY
FHL ONILIIN ADTTV WANINNTY MIIHL
.€90 '0 WOY4 S¥Y01337434 3ILVII¥8YS  "Ild4vyl
LIN3JVPaQV 9NIJV 4 3DV4HNS 03ZI¥0LD3I 43y
JHL HLIM ‘SNOILI3S VNINY3L INIANTONI

‘1334 52 AY3IAI S1SOd OL S¥0LI31434 HIVLILY ©

‘dYuM JYIM

39V9 kI YO STVN “AIVO ANNId 91 OML HLIM

S1S0Od 0L SY2079 XId4¥ *SX¥00718 (d3A0dddY
0SE JYHON ¥3IHLO ¥O $¥2078 QOOM 3SN @

‘NOILYTIVLISNI 40 3QIS
J144vydL NO SOV3H HLIM SL108 11v 1IVLISNI D

:S310N

(S3LON 339)
40103143

3

1s0d
Qaoom
40 4oL

QOLNN ¥3d MO113A
g0 31IHM ONIL3I3HS
(ALISINILNI

HIOIH) 11l 3dAL
(0371401237434

C "NIW)

® .0-.9

(xr0884)
B (*¥D91IM4)

S3YVYA
3d07S

NOILY TIVLSNI VOIdAL

NOILVYA 313

J144v4L 40 NOILJO3dId

{G0-609 ONV 8¢-£09 i
‘ON "9Mad "710 339) |

W9- .2l

¥0 .0-.S¢

0314103dS N3HM 8dN)

3d01S
72

®

W6~ 1

== /uzi

J44vYL
30 3903

vy 3

‘X0¥ddv

(@'NIN)

“SNVd NI
0314193dS SS3IINN QUVANYLS @

.0-.¢

WLl 0-.¢

4307N0HS
Q3HSINI A
TYWHON

*1080dd
0079 dOOM

3ISIMY3HLO

V130 INILNNON ANV LSOd dOOoM

( "NIN)
®@.%!L- €

S

W66~ 1

Wl

370H VIO L9,

nd

L]

“NIW “NIW
%S el

L

(%2030d)
7 1S0d GooM
% (v13a 33s)

S370H 1SO0d

v13d 310H 1SOd

(NvL3ad 33S)
X007 aO0OM

N\W‘ (%089 4)
wa 1708 vya¥vn9

L9- .1 X Vg L%

1NN SS303y
YIHSYM

(¥Q-DZ2AMY HO
*Q9-DZOAMY) WV38-M

40103143y

S310H
via .Y,

“NIN
WL

(0144v41 IN3IVFQY 40 NOILO3WIA NI
30111dS v 3d

e

e

f— .2

i

NIN 845

| T——— (*dAl)

dvn

I — ..~\_N X ..v\m

107S 1708 1sOd

W x
%2 1071S
1708 3011dS




NOI LV LHOISNY L 0 PHT 4 gol baios

W 1iva30 v inon —EEEEE

5002 _AUVNY83d:3N 103333

S1S0d 1331S
- 1IvdayvnNg IvL3In

909 NOILJ3S
g50-909 *03dS QUVYONYLS
"ON__"9MQ 3ONIYIITY

ONIMYHA d311v13d

"3YYMAYVYH vYAYYN9 40
37NA3HOS d04 08-909 °"ON "OMO °1Ld 33S

"SLNINYIND3Y O0SE JdHHON

L 3HYMAYVH ¥314¥V8 AVMHOIH 03ZIQYVYANYLS
0l 30N Vv, °NOILYJI18Nd S .OLHSYY L3N
A3JHL OGNV ONIMYHQ SIHL NO Q37v130 S370H 3HL
1SV37 1V 3AVH A3HL (301A04¥d 0314300V 39 AVAW
SNOILYYNOIINOD 3T0H 1SOd Y3HLO HLIM S1SO0d 1331S

aNY

"INV O144vYLl 3HL WNOY4 ,0-,¢ NVHL SS37 SI
4307N0CHS Q3HSINIA 41 Q3YIN03Y SI ONIN3AIM

“w9- .1 SIOLHOIH vy WNNININ
JHL ‘SNOILYTIVLSNI vYayvN9d ONILSIX3 NO

“03ZINYATVYO 9NI38 3404389 03717480 39Y S1S0d
NI S370H Q30dIA0¥d S1SOd QL (031108 38

AVN S¥01037439  "3AIS3HAY Q3A0dddY NV INISN
1S0d 1331S Ol ¥01337434 N3LSVY4  "Jld4vdl
LIN3JVray ONIJVd 3JVJYNS 0371401337434

JHL HLIM °*SNOILO3S TVYNINY3L 9ONIANTIONI

‘1334 SZ AY3IA3 S1SOd OL SHOLD3 143y HOVLLY

*S¥J0718 A3A0Y¥ddY
0GE dYHON Y3HLO ¥0 SHMI0718 QOOM Q3LNOY 3sn

‘NOILYTIVLSNI 40 30QIS

JI44vY¥L NO SAV3H HLIM S1108 17V TIVLSNI
:S3LON
(S3ILON 33S)
401037143y

(dAl)
via W%

3JONIH
ANVHL3YN

QJLNN ¥3d MO113A
40 JLIHM ONIL3I3HS
(ALISNILNI

HOIH) 111 3dAL
032140123743y

*

®
©®
®

®
©
©

S3IYVA
34071S

0314193dS SS3INN QYVANYLS @

S1S0d ONIH38 Q3AVd N3IHM
NOILYI0T 8dnd 378v1d300V

NOILY TIVLSNI VOIdAL

NOILYA3 T3
J144v41 40 NOILI3MIQ

{G0-609 ONV 8¢-£09
‘ON "9Mad "710 339)

W9- .2l

¥0 .0-.S¢

o 0314193dS N3IHM 8YND
I
7
A ®
3d407S 8-
%2 61 !
- /(uzi vy 3 f
21 44vHL f
40 3903 !
f
'X0¥ddY | (®'NIW) f
2= .2 G- .0-.2 L _
¥307N0HS !
Q3HSINI 4
TYNHON
*108dd
*SNY1d NI 3SIMY3IHLO

X201 doom d3Lnod

1IVL3a ONILNNON ANV 1SO0d 1331S

¢ “NIN)

®.%L- ¢

(%£0884) LNN X3H
B (¥D91IMH)

YIHSYM

\}

NIN 865

“NIN
el

AP 300 VI LY e
,
| WL , (2144vH1 INIIVPQY 40 NOILO3IHIQ NI d¥D)
I T 1= IS WV IS
N himbin ,
! oL ,
| , w2
‘NIN *NIN
(% 103Md) W8S WL
S0d 1331S
9 X -
58 X oM TVI3Iq IT0H 1504 , ﬁ
,
AT X
(130 335) W , 107S 1708 150d
S370H 150d | o
b g
(Tvi3a 333)
%2078 QOOM 03LNOY W © W | : WAVAKA dAL) LBAL X
2¢,
(%£0884) | | > Ll j% | Z._...a\auoh_@_uw
1709 IvVH0¥YN9 ") , e ,
01 X Vg % oL b i | ,
" mu._wv._ f : f
(%Q-DZZAMY ¥O via W% e
*-0Z0NMY) WY38-A ] TSR
401231434 1s0d 3 —/ 3017dS 3




NOI LV LHOISNY L 0 PHT 4 gol baios

W 1iva30 v inon —EEEEE

G002 AYYNY¥E34:3AI1103443

‘SNYd ¥3d SY
“vY SNONNILNGD HOLVYAW
Y0 NOILI3S TYNINY3L

3LVI¥d0dddy 0L LI3NNOD

[LVOI1ddY V1 INIOd
SNOILO3S *SNVY1d H3d SV
VY SNONNILNGD HOLVW
NvdadvN9 A3IN3I44ILS 40 NOILDIS VNINESL 713AVHL 40 NOILO3MIQ
5905 509 NI 1338 31V14d0¥ddY OL 1J3NNOD —
. - J3dS JUVANVIS "INV DI44vHL 40 3903
ON_"9m@ ERINENEEE!S 3HL WOY4 ,0-,2 NYHL $531
INIMVYHA d311v13a 30v4 vy TIVLISNI LON 04 5z P
* * 7 * *
L9-.€£ 0L WL-.¥ \
*850-909 ANV ¥S0-909 'ON . .
ONIMYYQ 03TYL30 ¥3d SY SNOISNINIQ (HLQK "XYN “1d €)
QYYANYLS 3¥Y S320718 ANV SLSOd 1V © 3710v1S480

‘Ol d4vyl IN3JVrav 40
NOILD3YI 3HL NI Tivy 4318000 11V dv1@

SVY ¥31¥¥vE 313YINOD 40 3Isn
3HL 34IN03Y SLINIT d3L1VJIAONI 3HL NVHL
VY 40 30v4 3IHL OL ¥3IS01D $313vLs80 O

:S3LON

“SNV1d ¥3d SY
“AVY SNONNILNOD HILYA

40 NOILO3S TVNINY3L
31V14d0dddvy 0L LJ3NNOD

"INV J1ddvdl 40 3903
3HL WOY4 ,0- .2 NVHL SS31

W£-.9

13AVYL 40 NOILJ3dIQ

——

INIOVdS 1SOd .&l- ,§

INIOVdS 1SOd &l- €

(SAYMAQYOY Q30QIAId NO

WE-.9

LINO)

NGILD3S UvYAYYN9 A3N3J4ILS

NOILD3S UVJAYYNIO A3NIJ4HILS

SLINIT AVd NOILJ3S vHAYYNO A3NIF4ILS

NOILYOI1ddY 310V1SE0 3NIT

*NOILI3S 370V1SE0 HONOYHL
.€-.9 40 S3TdILINN QYVANVLS LY
ATINO S1SOd OL d3HOVLLY Tvyayvno

‘1709 1SOd QYVANVLS HLIM LSOd
0L J3N3LSY4 LNO-X2078 °S1SOd

@300y Ol Q3HOVLILY LON vdayvn9 *

‘SNYd ¥3d SY
“vY SNONNILNOD HOLVYAW
Y0 NOILI3S TYNINY3L

Tov4 v 11v1SNI 1oN oa SAY3E TIvy04YN9 0378n0d 3SN SNY38 TIvya4vN9 0378n0d 3sn SAY38 Tvya4vN9 0378n0d 3sn J1VIYdONddY OL L2INNDD
.9- .21 370v1580 40 H19N31 ONIG3IOX3 ,9-.21
,9- .21 40 31dILINN L1SILHOHS
* * * * * * * * * * * * *
3710V 1S90
c-.9 -8 -8 -8 Y-8 < A ONIDVdS 1S0d .79 KR -8 -8 -8 -8 c-.9
we T w /1T w/1E T w /1T w /1T " T w /1T AT w /b T w/Ih T we T
WJA9- WA9-
(8v2-909 % YpZ-909 ‘ON "OM@ ‘710 33S) (8v2-909 8 ¥YpZ-909 ‘ON "OM@ *110 33S)
Z 3dAL NOILJ3S HIVOdddv 390188 .0- .62 NOILD3S UvHQ4YND QINISAILS (SAVMAYOY Q3AIAI0 NO LINO) Z 3dAL NOILD3S HOVO¥ddvy 390148 .0- .62

SLINIT AVd NOILJ3S VHAYYNO O3N3J4ILS




STANDARD W-BEAM

NESTED W-BEAM GUARDRAIL PAY LIMITS (87' -6" FOR 12'-6" SPAN OR 100' -0" FOR 25'-0" SPAN)

STANDARD W-BEAM

GUARDRAIL PAY LIMITS

@

SINGLE

W-BEAM RAIL \‘

6 SPACES AT 6'-3" =

37'-6" NESTED W-BEAM RAIL

12' -6" SPAN, NQO SPLICE

NESTED W-BEAM RAIL

(OMIT 1 POST)

6 SPACES AT 6'-3" = 37'-6" NESTED W-BEAM RAIL

25'-0" SPAN (OMIT 3 POSTS)

GUARDRAIL PAY LIMITS

SINGLE W-BEAM
f RAIL
|

STANDARD W-BEAM

8" CLEAR
(MIN. )

OBSTRUCTION

10'-8" (MAX. ) FOR 12'-6" SPAN

1 T

23'-2" (MAX.) FOR 25'-0" SPAN

DIRECTION

%

OF TRAFFIC

NESTED W-BEAM GUARDRAIL PAY LIMITS

A B
Ll |
1 |
Il 1
1 I I
1 1

A - B -

FOR 18'-9" SPAN)

STANDARD
W-BEAM

GUARDRAIL PAY LIMITS

0]

SINGLE

W-BEAM RAIL \

6 SPACES AT 6'-3" = 37'-6" NESTED W-BEAM RAIL ®

18'-9" SPAN (OMIT 2 POSTS)

7 SPACES AT 6'-3" = 43'-9" NESTED W-BEAM RAIL (B

NESTED W-BEAM RAIL

C =

GUARDRAIL
PAY LIMITS

®

SINGLE
W-BE AM
| RAL

STANDARD W-BEAM GUARDRAIL POSTS AND BLOCKOUTS (D

Y T

OBSTRUCTION

T I

8" CLEAR 16" -11",  (MAX.)
(MIN. )
DIRECTION
< OF TRAFFIC
6 CRT POSTS (PDEO9%) WITH TWO STANDARD WOOD BLOCKOUTS

(PDBO1%) EACH ‘

STANDARD W-BEAM GUARDRAIL POSTS AND BLOCKOUTS (D

X

X

:

OBSTRUCTION

i g

d d

S

STANDARD WOOD
- BLOCKOUTS (PDBO1

1" -9%"

N @
\WASHER (FWC16a%)

AND RECESS NUT

X (FBBO5 %)

%" x 2'-1"

2'-3%"

SECTION A-A

S GUARDRAIL

BOLT (FBBO5%)

35" DIA.
HOLES

CONTROLLED
RELEASING
TERMINAL (CRT)

POST (PDEO9*)

*)

—

1'-9%"

L]

\@

N\

6 -0"

3 -1%"

SECTION B-B

2 GUARDRAIL

STANDARD W-BEAM
GUARDRAIL POST AND
BLOCKOUT

WASHER (FWCI16a%)
AND RECESS NUT
(FBBO5 %)

%" x 1'-6"

BOLT (FBBO4%)

SECTION C-C

NOTES:

(D SEE DTL. DWG. NO. 606-05A AND 606-058
FOR STANDARD W-BEAM GUARDRAIL AND ASSOCIATED

HARDWARE.

LAPPED NESTED @ USE TWO STANDARD W-BEAM RAILS

W-BEAM RAILS W-BEAM.

Q) LAP ALL NESTED W-BEAM RAIL IN THE
DIRECTION OF ADJACENT TRAFFIC.

GUARDRAIL
BOLT AT POSTS
ONLY

%" x 2" GUARDRAIL BOLT
AND RECESS NUT (FBBO2%)
(TYP. )

(RWMO2a-b* OR RWM22a-b%) FOR NESTED

]

@ALL POSTS ARE TO HAVE A SECOND BOLT

HOLE AT 3" ABOVE THE FIRST.

® THE SPLICE LOCATIONS ON THE 18'-9" SPAN
MAY BE SHIFTED DOWNSTREAM BY 6'-3".

®KEEP THE AREA WITHIN 5' FROM THE BACK
OF THE RAIL CLEAR OF ANY FIXED-OBJECT

HAZARDS.

* SEE DTL. DWG. NO. 606-80 FOR SCHEDULE

OF GUARDRAIL HARDWARE.

DETAILED DRAWING

REFERENCE
STANDARD SPEC.
SECTION 606

DWG. NO.
606-09

NESTED W-BEAM
GUARDRAIL

EFFECTIVE: FEBRUARY 2005

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORT AT ION




@® SEE DTL. DWG. 606-05A & 606-058
FOR METAL GUARDRAIL

COMPACT SLOPES TO MEET THE
DENSITY REQUIREMENTS OF STANDARD
SPECIFICATION SECTION 203, 03.

(W-BEAM).

PC 3000G CABLE ASSEMBLY

PC 704A CABLE
ANCHOR BRACKET ——

PC 33875G GROUNDLINE STRUTﬁ\

LENGTH|OF NEED

PC 782G BEARING PLATE

GUARDRAIL EXIT SLOT
AWAY FROM TRAFFIC

3:1 OR
FLATTER
5 -0"
FLATTER
2'-0" WDENING ® | ’i‘ ’i‘ ’i‘ ljil j 10: 1 OR
‘ 1"-3" |FLATTER
! |
]i\ : ‘ ‘ | 1 —— 15° MAX.
[ ; ‘ i == ‘ | l | I"-o*
L1 w 1 ‘ ‘ | ! PC 626 DEEP YA
‘ 1 ‘ PC 60G DEEP ‘ ‘ ‘ ‘ ‘ BEAM GUARDRAIL d ‘ \
| ! : —_— ! ! - o ‘ EDGE OF SHOULDER OR FACE OF GUARDRAIL
! | BEAM GUARDRAIL ‘ | | 50 ! ‘ | APPROX. | PC 995A
. RAIL & POST - GUARDRAIL EXTRUDER
i ‘ ‘ ‘ ‘ | | | |=-DO NOT ATTACH RAIL TO POST PI
STANDARD W-BEAM | ! ! ! ! ! ! !
GUARDRAIL ‘ | | | OPTIONAL TERMINAL SECTION PAY LIMITS | | | ‘ %.. DIA. x ||/2.. HEX HEAD BOLT
PAY LIMITS ® ‘ \ \ \ \ | | \ ‘ W/ WASHER, HEX NUT & FENDER
! ! ! e e ! ! ‘ ! WASHER (PLACE FENDER WASHER
i | | | 8 SPACES AT 6 -3° = 50°-0 | | | : AT INSIDE POST FLANGE )
%" DIA. x 1" L | | | %" DIA. x 14" 1‘1 DO NOT ATTACH RAIL TO | DO NOT ATTACH | |
SPLICE BOLTS & NUTS ‘r‘ | | | SPLICE BOLTS & NUTS H | BLOCK AT POST P5 | | RAIL TO POST P2 | Eﬁazg‘lﬁwwoﬁ BILL OF MATERIAL
! ! ! ! ak A ! B\ BRACKET PC oTY DESCRIPTION
| ‘ 4 4 4 + ] 4 ™ - ———F | 60G | 1 | DEEP BEAM G.R. (25 -0")
T 0 3 1 o ™ 1 I \ w@ﬂ,“@ > g
=it —ir ¥ i iy [ I ||| eeseash _ 1) } 626 1 | DEEP BEAM G.R. (25 -0")
-9t i I I I M [ \ \ S ai 704 || CABLE ANCHOR BRACKET
N L] N N Ll N 5 >y 7826 1 BEARING PLATE, 8" x 8" x %"
K N N N I N ~ PC 30006 395A | 1 | GUARDRAILL EXTRUDER
I | I | I | I | I | 1l ESaie :
X X X X X i X || ASSEMBLY I SEE DETAIL "K" 30006 | 1 | CABLE ASSEMBLY
I I I I I I I ' pc 338756 N 33006 | 6 | %" DIA. WASHER
N N N N N N N } } GROUNDL INE } } 33406 | 22 | % DIA. HEX NUT
¥ ¥ ¥ ¥ ¥ 5 ¥ o STRUT X 33606 | 16 | % DIA. x 14" SPLICE BOLT
A I I 35006 6 5" DIA. x 10" POST BOLT
} } } } 37016 19 ¥a" DIA. WASHER
PC 33872A POSTS (UPPER) Il Il 37046 16 | %" DIA. HEX NUT
TRAFFIC SIDE PC 33874A POSTS (LOWER) - 37176 | 15 | %" DIA. x 2/," HEX HEAD BOLT
37186 1 ¥a" DIA. x 3" HEX HEAD BOLT
—~eC—— IMPACT DIRECTION ¥a" DIA. x 2'" HEX 39006 2 1" DIA. WASHER
HEAD BOLT W/ WASHER .
—J}W— & LOCKWASHER UNDER 39106 2 1" DIA. HEX NUT
3 ;\ HEX NUT 4076B 6 WooD BLOCK, 6" x 8" x 1'-2"
72" DIA. x 2Y5" L ¥" DIA. x 3" HEX PC 33871A POST 2254 | 3%" DIA. WASHER
HEX HEAD BOLT ] HEAD BOLT W/ WASHER (UPPER) W6 x 8.5 2540 8 /”“ DIA. —
W/ WASHER & SRS~ o & LOCKWASHER UNDER PC 30006 CABLE 42556 2 %" DIA. FENDER WASHER (14" 0.D.)
bﬁgégAigiRNm T %" DIA. x 2" HEX \ HEX NUT ASSEMBLY W/ 1" DIA. 4258G 16 | 3" DIA. LOCKWASHER
- HEAD BOLT W/ WASHER \} HEX VUL WASHER 42616 | 2 | %" DIA. x 1Vz" HEX HEAD BOLT
N & LOCKWASHER UNDER ! %" DIA. x 2" HEX HEAD 4699G | 16 | Ya' DIA. LOCKWASHER
] HEX NUT \ BOLT (INSTALL WITH HEAD %" DIA. x 2" HEX = >
ON STRUT SIDE W/ WASHER & HEAD BOLT W/ WASHER 63216 16 %" DIA. x 2" HEX HEAD BOLT
DETAIL D VIEW D-D LOCKWASHER UNDER HEX NUT) & LOCKWASHER UNDER 64056 | 18 | %" DIA. HEX NUT
338714 ] ETPLUS HBA POST P1 (UPPER)
NOTE: PC 33875G GROUNDLINE STRUT DETAL K P onaaranFost o 338724 7 | ETPLUS HBA POST P2 TO P8 (UPPER)
SECTION "A-A" IS SIMILAR . (AT POST P1) 33873A 2 ETPLUS HBA POST P1 & P2 (LOWER)
AT POST P5 EXCEPT RAIL PC 4076B WOOD BLOCK PC 33872A POST PC 1826 33874A 6 ETPLUS HBA POST P3 TO P8 (LOWER)
IS NOT ATTACHED. /ROUTED (UPPER} W6 x 55\ BEARING PLATE NOTES: 338756 | 1 | 6'-6" ANGLE STRUT ET HBA
o .
. QJLTD'V‘}'/ X on T TRAFFIC (D THE %" DIA. FLAT WASHER IS USED UNDER THE NUT, BEHIND THE POST
7 ONLY.  NO WASHER IS USED AT THE RAIL.
~] WASHER (D SEE DETAIL "H" SIDE ————~
] i3 @USE THE ET-PLUS TERMINAL SECTION ON DIVIDED ROADWAYS IF THE
PC 33872A POST (UPPER) d T WIDTH IS 25 FEET OR GREATER BETWEEN FINISHED SURFACES. CONSIDER
a5 ’ We x 8.5 A OTHER TERMINAL SECTIONS IF THE WIDTH IS LESS THAN 25 FEET BETWEEN
1"-9% || — Vi FINISHED SURFACES.
SEE DETALL "D | TRAFFIC SI
] ¢ SIDE _ (G)FLARE THE END SECTION AWAY FROM TRAFFIC AT A RATE OF 50: 1 FOR
h b d 50 FEET (ILLUSTRATED). FLARES OF 50:1 FOR 100 FEET MAY ALSO
— PC 33873A POST VIEW K-K BE USED. THE FLARE MAY BE OMITTED ON ROADS WITH SHOULDERS
- (LOWER) W6 x 8.5 _— GREATER THAN 2 FEET IN WIDTH.
\« 5 -107%" (@PLACE A SELF-ADHESIVE OBJECT MARKER ON THE GUARDRAIL EXTRUDER
R N pc 33874A POST (LOWER) FACE, HAVING ALTERNATING RETRO-REFLECTIVE BLACK AND YELLOW
3-6% W6 x 8.5 STRIPES SLOPED DOWNWARD AT AN ANGLE OF 45° TOWARDS THE SIDE DETAILED DRAWING
ON WHICH TRAFFIC IS TO PASS. REFERENCE DWG. NO.
STANDARD SPEC. _
STACK 2 TO 3 WASHERS G ATTACH REFLECTORS TO TERMINAL SECTION POSTS, PER DTL. DWG. SECTION 606 606-13A
i || ON 7" DIA. BOLT NO. 606-05A & 606-058.
BETWEEN POST PLATE OPTIONAL
—— & STRUT TO ALLOW STRUT ® AFTER FINAL ASSEMBLY, RECHECK CABLE TO MAKE SURE IT IS TAUT ~
TO PA VER 3" DIA AND HAS NOT RELAXED. TERMINAL SECTION
0 PASS OVER %" DIA. ET-PLUS
SECTION A-A SECTION B-B DETAIL H BOLT HEAD (@ OBTAIN ENGINEER'S APPROVAL OF MANUFACTURER INSTALLATION OPTIONS WHEN EFFECTIVE FEBRUARY 2005
(TYP AT POSTS P3, P4, P6, P7 & P8) (AT POST P2) (AT POST P2) SITE CONDITIONS PREVENT THE USE OF THE OPTION SHOWN ON THIS DETAIL. . — o pompp——
MONT ANA ARTMEN.
®LAP ALL W-BEAM SPLICES IN THE DIRECTION OF ADJACENT TRAFFIC. METH=  OF TRANSPORTATION




(® SEE DTL. DWG. NO. 606-05A & 606-058B
FOR METAL GUARDRAIL (W-BEAM).

COMPACT SLOPES TO MEET THE
DENSITY REQUIREMENTS OF STANDARD

SPECIFICATION

SECTION 203. 03.

i

PC E770 BCT CABLE
ANCHOR ASSEMBLY

PC S785 GROUNDL INE STRUT‘\

PC E750 BEARING PLATE
GUARDRAIL EXIT SLOT

AWAY FROM TRAFFIC

LENGTH|OF NEED

iy
I

PC S760 CABLE ANCHOR
BOX W/ SHOULDER
BOLTS, STRUCTURAL
NUTS & WASHERS

PC G1205
GUARDRAIL

STANDARD W-BEAM

W-BEAM }

&

®

| Pc S1305 W-BEAM
' GUARDRAIL END
SECTION

3:1 OR
D FLATTER
5 -0
10:1 OR
—— P, FLATTER
=== —1=Z 15° MAX.
1"-0"
| N
"= o ‘ EDGE OF SHOULDER OR FACE OF GUARDRAIL
APPROX. RAIL | PC $3000
‘ IMPACT HEAD

& POST WIDTH

"*DO NOT ATTACH RAIL TO POST P1

I A;Aﬂ‘gA;A“B_ig

~—— TRAFFIC

:

B Rt [T

b |- ——@——

| | |
GUARDRAIL | OPTIONAL TERMINAL SECTION PAY LIMITS | | |
PAY LMITS® | | | \ |
| 8 SPACES AT 6'-3" = 50'-0" | | i BILL OF MATERIAL
%" DIA. x 1Y/a" SPLICE H |%" DIA. x 1Y/4" SPLICE | ‘ \ Pt chon | PC oTY DESCRIPTION
BOLTS & H.G.R. NUTS ‘ ‘ ‘ iBOLTS & H.G.R. NUTS ‘ \ ‘ | ‘ BOX : 53000 I IMPACT HEAD
| D i ok Bﬁ i A | S1305 | W-BEAM GUARDRAIL END SECTION (25'-0")
B = = = i A = = 7 G205 | 1 | W-BEAM GUARDRALL (25'-0")
) 57+IT ,,,,,,,,,,, — b Lk 13 3 I Pl M ﬂgﬁiﬁ&% ”_ I“ A HP 1A I FIRST POST ASSEMBLY TOP
1" -9%" \ | I I I I I HP1B | FIRST POST ASSEMBLY BOTTOM
2] es) s ) (53 b o HP2A ] SECOND POST ASSEMBLY TOP
O M N
I i i i i i i | pe £170 HP2B ] SECOND POST ASSEMBLY BOTTOM
\
} } N Ll Ll Ll l Ll || BCT CaBLE I HP3A 6 BREAKAWAY LINE POST TOP
R I I I I I I | } ANCHOR } } HP3B 6 BREAKAWAY LINE POST BOTTOM
K N N N N X N || ASSEMBLY X E750 | 1| BEARING PLATE
H U U U U U U } | PC s785 I S760 I CABLE ANCHOR BOX
| GROUNDL INE |
B I STRUT X ET70 ] BCT CABLE ANCHOR ASSEMBLY
\
|1 see DETAL "K* | S785 | GROUNDLINE STRUT
PC HP3A BREAKAWAY LINE POSTS (TOP) |l Il P616 6 ROUTED WOOD BLOCKOUT
PC HP3B BREAKAWAY LINE POSTS (BOTTOM) j U 5580122 - %" DIA. x 174" SPLICE BOLT
8 . 4
PC HPIA FIRST PC S$3000 A B580904A I %" DIA. x 9" HEX BOLT
POST ASSEMBLY L“"E”AADCT B580204A | 28 | %" DIA. x 2" HEX BOLT
2 ~ V4" DA x 4° B581002 6 %" DIA. x 10" H.G.R. BOLT
Z%LTDIQ.HE 2" vT-n:x HEX BOLTS W/ HEX NO55 29 %" DIA. HEX NUT
X NU NUTS AND 2 WASHERS "
NO50 23 %" DIA. H.G.R. NUT
W/ 2 H.G.R. WASHERS PER BOLT 2
(ALL POST CONNECTIONS WO050 65 %" DIA. H.G.R. WASHER
UTILIZED HEX NUTS) NIOO | 2 | 1" DIA. ANCHOR CABLE HEX NUT
B i p w100 2 1" DIA. ANCHOR CABLE WASHER
= | e u B140304 2 '/a" DIA. x 4" HEX BOLT
- 27 | NOT1d4 | 2 | V" DIA. HEX NUT
SIDE VIEW - — I Wwo14 4 /2" DIA. WASHER
}‘ SB58A | 8 | CABLE ANCHOR BOX SHOULDER BOLT
NO55A 8 Y>" DIA. A325 STRUCTURAL NUT
DETAIL D IMPACT HEAD CONNECTION DETAIL NOTES: WO50A 16 %" DIA. (1%g" 0.D. ) A325 STRUCTURAL WASHER
(TYP. AT POSTS P2 THRU P8)
(D THE %" DIA. H.G.R. WASHER IS USED UNDER THE NUT,
ggu’;géewoou BEHIND THE POST ONLY. NO WASHER IS USED AT THE RAIL.
%" DIA. x 14"
BLOCKOUT %" Din o N ZBLICE BOLT W/ @USE THE SKT 350 TERMINAL SECTION ON DIVIDED ROADWAYS
2 D x o H. G'T . H.C.R. NUT AND IF THE WIDTH IS 25 FEET OR GREATER BETWEEN F INISHED
AN'[-) WASHER G NU WASHER SURFACES. CONSIDER OTHER TERMINAL SECTIONS IF THE
0] PC HP1A FIRST POST WIDTH IS LESS THAN 25 FEET BETWEEN FINISHED SURFACES.
4 PC HP2A SECOND ASSEMBLY TOP
Ny = PC HP3A 1 POST ASSEMBLY PC E750 @ FLARE THE END SECTION AWAY FROM TRAFFIC AT A RATE OF
BREAKAWAY TOP BEARING PLATE 50: 1 FOR 50 FEET (ILLUSTRATED). FLARES OF 50: 1 FOR
LINE POST 100 FEET MAY ALSO BE USED. THE FLARE MAY BE OMITTED
I e% TOP g% ggoaﬂgims PC S785 ON ROADS WITH SHOULDERS GREATER THAN 2 FEET IN WIDTH.
“97 it GROUNDL INE PC ET70
SEE DETAIL D" STRUT STRUT BCT CABLE (@PLACE A SELF-ADHESIVE OBJECT MARKER ON THE GUARDRAIL
/\\/ ANCHOR ASSEMBLY IMPACT HEAD FACE, HAVING ALTERNATING RETRO-REFLECTIVE
H WITH 1" DIA. HEX BLACK AND YELLOW STRIPES SLOPED DOWNWARD AT AN ANGLE
—— — I .
////// u ///\/// H 1# ( =| —o |F" EIKEHAEIRDWASHER OF 45° TOWARDS THE SIDE ON WHICH TRAFFIC IS TO PASS.
\ PC HP3B | 2N T ® ATTACH REFLECTORS TO TERMINAL SECTION POSTS, PER DTL. DETAILED DRAWING
} L/BREAKAWAY ‘ \ NS - DWG. NO. 606-05A & 606-05B. REFERENCE DWG. NO.
LINE POST STANDARD SPEC. _
Lo BOTTOM } } PC HP2B } | PC HP1B FIRST POST  (® AFTER FINAL ASSEMBLY, RECHECK CABLE TO MAKE SURE IT IS SECTION 606 606-138B
A —N\— SECOND POST 5w " | ASSEMBLY BOTTOM TAUT AND HAS NOT RELAXED.
ASSEMBLY I-{BEADDIébL;’( o HEX NuT } OPTIONAL
BOTTOM AND 2 M. G.R. WASHERS (@ OBTAIN ENGINEER'S APPROVAL OF MANUFACTURER INSTALLATION TERMINAL SECTION -
- 6.R. OPTIONS WHEN SITE CONDITIONS PREVENT THE USE OF THE
SECTION B-B SECTION A-A DETAIL K OPTION SHOWN ON THIS DETAIL. SKT 350
(TYP. AT POSTS P3 THRU P8) (AT POST P2) (AT POST P1) ®LAP ALL W-BEAM SPLICES IN THE DIRECTION OF ADJACENT TRAFFIC. EFFECTIVE: FEBRUARY 2005

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORT AT ION




RWEO1a-b*

/

STANDARD W-BEAM

ONE-WAY DEPARTURE TERMINAL SECTION PAY LIMITS GUARDRAIL
PAY LIMITS
2 SPACES AT 6'-3" = 12'-6"
FBBO3* BOLT B,
WITH FWRO3% L Rl
WASHER UNDER 4"
HEAD AND F}r\
FWC16a% WASHER 2 -
UNDER NUT
Aﬁ
= == =
* —
NI Feaol N ESEES Ll il
[ PP e . [ [
‘ o 7 |
1" -9%"
% B FPAOT* ANCHOR A=)
7‘<L——P' BRACKET
16 PENNY NAIL RIS
DRIVEN THROUGH
HOLE IN BEARING GROUND LINE
PLATE INTO
WOOD POST FMMO2 % | WoOD OR STEEL
FWC24a% POST (D
FNX24a%
BEARING PLATE
(SEE DETAIL) L L] L
ELEVATION
RWMO2a-b% OR
RWM22a-b%
FWC16a%
15" FBX16a%
FNX16a%
(EIGHT REQUIRED) o o/
5% wmg»‘ rf 47 r77@ MIN.
NEUTRAL AXIS FWC240% y ] ¢ 74" DIA. HOLE ]
FNX24a% [ 8 : &
FPAOI % )
END PLATE ! € 23%" DIA. HOLE ‘
=y Yl
|
6 -0"
SECTION A-A
8" X |" X BAG“ Yy L] L
PLATE TACK WELDED ¥e" DIA.
TO ¥" PLATE HOLE e 112" FRONT VIEW SIDE VIEW
15"
I 1
] END POST DETAIS
-
8" & PDFQO3%
3" ¢ 1"
i DIA. HOLE
Y~ | a*
g
DETAILED DRAWING
BEARING PLATE DETAIL REFERENCE DWG. NO.
NOTE: STANDARD SPEC. _
FPBO1 % SECTION 606 606-18

* SEE DTL.

(D SEE DTL. DWG. NO. 606-05A AND

606-058 FOR METAL GUARDRAIL
(W-BEAM).

DWG. NO. 606-80 FOR
SCHEDULE OF GUARDRAIL HARDWARE.

ONE-WAY DEPARTURE
TERMINAL SECTION

EFFECTIVE: FEBRUARY 2005

MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




END OF BARRIER —

STANDARD BARRIER

NOTE:

TAPER THE END OF THE
CONCRETE BARRIER RAIL
AS SHOWN.

1" -9%"

1" DIA. x 3'-0" STEEL DOWELS

DRIVEN THRU PIPE SLEEVES I

7'-0" TAPERED CONCRETE CURB

ELEVATION
END OF BARRIER SEE ROAD PLANS)
—_ S A S A D A 3 -1l POST SPACING CURB)
4 ™

¥" CHAMFER (TYP. ) “—>A
¢ PLATE WASHER W/ ROUND HOLE
(SEE DETAIL THIS SHEET) —— |X| |X| |X|

‘ <

i

¢ %" DIA. x 1'-Q0" HIGH
STRENGTH BOLTS W/ 1 PLATE
WASHER AND | HEX NUT

7' -0" TAPERED CONCRETE CURB

| A\ |
METAL GUARDRAIL

1" DIA. HOLE FOR %" DIA. BOLT

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)

PLAN

DETAIL "A"

11%" x 9%" (MIN.)
woaD BLOCKOUT7

9%" x 9%" (MIN.) woop PosT— |~ [T RO
7
6: 1 "
TOP OF
ROADWAY
WIDEN WITH BITUMINOUS
SURFACE AS DIRECTED
SECTION A-A

\ /a" GALV.

METAL PLATE

PLATE WASHER

NOTES:

(D TAPERED CONCRETE CURBS:
TYPE |, SEE DTL. DWG. NO.
TYPE 3, SEE DTL. DWG. NO.

606-26
606-27

(@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE
APPROACH SLABS.

@PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY.

@ LAP GUARDRAIL IN THE DIRECTON OF THE ADJACENT TRAFFIC LANE.
(SEE DTL. DWG. NO. 606-05A).

@LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION
OF THE ADJACENT TRAFFIC LANE.

®USE WOoOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS FOR
BLOCKOUTS.

(DO NOT FLARE BRIDGE APPROACH SECTIONS.
(® SEE DTL. DWG. NO. 606-25A FOR SKEWED BRIDGES.
(@ SEE DTL. DWG. NO. 606-05A FOR METAL GUARDRAIL (W-BEAM).

STANDARD W-BEAM

25'-0" BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
7%" x 5% x 6'-0" POST W/ PAY LIMITS®
END OF CONCRETE BARRIER ® } o 7% x 5% (MN.) x I'-2" BLOCKOUT
1'-6%," 3 -1

FOR TAPERED CONCRETE
CURB DETAILS, SEE DETAIL

"A" & DTL. DWG.

=

RWEO2a-b (SEE DTL.
606-88)

DWG. NO.

STD. BIT. CURB (WHERE REQUIRED-
(WARP AS NECESSARY
TO MEET END OF THE TAPERED CONCRETE

BRIDGE END RAIL POST ——

"

A R R R BB R

g+

USE DOUBLED GUARDRAIL BEAMS

W/ 11%" x 9%"
GUARDRAIL IS ATTACHED TO

ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

W/ 11%" x 5%"

L METAL GUARDRAIL ®

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE

®9%" x 9%" (MN.) x 8' -0" POST
(MIN.) x 1'-2" BLOCKOUT

®7%" x 5%" x 7'-0" POST
(MIN. ) x 1'-2" BLOCKOUT

(FOR BRIDGES USING CONCRETE BARRIER RAIL)

STANDARD W-BEAM

25'-0" BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
75" x 5%" (MIN.) x 6'-0" POST W/ PAY LIMITS ®
%" x 5%  (MIN.) x 1'-2" BLOCKOUT

3T -1l

-3"

H

A A H H A

12" -6"

L METAL GUARDRAIL (®

USE DOUBLED GUARDRAIL BEAMS

% GUARDRAIL NOT ATTACHED TO POSTS.
BLOCKOUT FASTENED TO POST WITH
STANDARD POST BOLT.

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2

(FOR BRIDGES WITHOUT CURBS)

STANDARD W-BEAM

p

USE DOUBLED GUARDRAIL BEAMS

25'-0" BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
END OF EXISTING CURB
® o, TH" x 5% x 6'-0" POST W/ PAY LIMITS®
" " (MIN. ) 1'-2" KOouT
€ RAIL SPLICE | | % x 5% x | -2 Bockou
1" -6%a 31
" ‘ !
FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL.
DWG. NO. eos-z7y
i K B A R A A
\ / .
RWEO20-b (SEE DTL. 12 -6" METAL GUARDRAIL @
DWG. NO. 606-88)
UNLESS OTHERWISE
NOTED ON BRIDGE PLANS

®9%" x 9%" (MN.) x 8'-0" POST
W% x 9%

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD

® %" x 5%" x 1'-0" POST
GUARDRAIL BOLTS

W/ 11%" x 5%"

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3
(FOR BRIDGES WITH EXISTING CONCRETE CURBS)

(MIN. ) x 1'-2" BLOCKOUT

(MIN. ) x 1'-2" BLOCKOUT

DETAILED DRAWING

ANDA . -
SECTION 606 606-24A
BRIDGE APPROACH
SECTIONS -

WOOD POSTS

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




STANDARD BARRIER

¥," CHAMFER (TYP.)

¢ PLATE WASHER W/ ROUND HOLE

(SEE DETAIL THIS SHEET)

€ %" DIA. x 1'-0" HIGH

STRENGTH BOLTS W/ 1 PLATE

WASHER AND 1 HEX NUT

STANDARD W-BEAM

NOTE: 25'-0" BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
TAPER THE END OF THE ® W6 x 8.5 x 6 -0" STEEL POST W/ PAY LIMITS @
END OF BARRIER — CONCRETE BARRIER RAIL END OF CONCRETE BARRIER | } 7%" x 5%" (MIN.) x 1'-2" BLOCKOUT
6% -
65/8" | |
/8" FOR TAPERED CONCRETE
CURB DETAILS SEE DETAI
"A" & DTL. DWG.
NO. 606-26
1" -9%"
e e T R N Y N R O
| | AT L \
1" DIA. x 3'-0" STEEL DOWELS ‘ ‘ I 1l P METAL GUARDRAIL (9
DRIVEN THRU PIPE SLEEVES H I
I N I USE DOUBLED GUARDRAIL BEAMS
I | RWEO2a-b (SEE DTL.
: DWG. NO. 606-88) ®W8 x 21 (MN,) x 8 -0" STEEL POST
7'-0" TAPERED CONC. CURB GUARDRAIL IS ATTACHED TO W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT
CORRORML Bop g TANDARD ®W6 x 8,5 x T'-0" STEEL POST
ELEVATION W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT
ggg RgLT[; PCLUARNBS)(WFWEARREP RESOUISEE'-SS o METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 1
AS N ARY
70 MEET END OF THE TAPERED CONGRETE (FOR BRIDGES USING CONCRETE BARRIER RAIL )
%" RS A A AR A 3 - POST SPACING CURB)
4" —
STANDARD W-BEAM
25'-0" BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
W6 x B.5 (MIN.) x 6 -0" STEEL POST W/ PAY LIMITS®
‘ %" x 5%" (MIN.) x 1'-2" BLOCKOUT
A |
1" -6%," 3 -1l -
‘ ‘ ‘% ‘ 2 6 -3
- T |
I ks
\ C— ¢ = BRIDGE END RAIL POST —»~
\ \
XMETAL GUARDRAIL | o |I| |I| |I| |I| |I| |l| ﬁ ﬁ ﬁ |
‘ L * * L |
METAL GUARDRAIL ®
12' -6"
" 7o
7' -0" TAPERED CURB 1" DIA. HOLE FOR 74" DIA. BOLT USE DOUBLED GUARDRAIL BEAMS ¥ GUARDRALL NOT ATTACHED T0 POSTS.

RWEO2a-b (SEE DTL.

DWG. NO. 606-88)

11%" x 5%" (MIN.)

W8 x 21 (MIN.)
STEEL POST

WIDEN WITH BITUMINOUS
SURFACE AS DIRECTED

BLOCKOUTﬁ
:

TOP OF
ROADWAY

SECTION A-A

BLOCKOUT FASTENED TO POST WITH
STANDARD POST BOLT.

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE

2

(FOR BRIDGES WITHOUT CURBS)

~ P
—
DETAIL "A" e | e \'/4" GALV. METAL PLATE
3" STANDARD W-BEAM
'-0" BRI APPROACH
END OF EXISTING CURB 25'-0" BRIDGE OACH SECTION PAY LIMITS GUARDRAIL
® 5we x 85:5 x 6'-0" STEEL POST W/ PAY LIMITS @
PLATE WASHER ¢ RAIL SPLICE i i 7%" x 5%" (MIN.) x 1'-2" BLOCKOUT
1" -6%," 31l
NOTES: 6%" | |

(D TAPERED CONCRETE CURBS:
TYPE 1, SEE DTL. DWG. NO. 606-26
TYPE 3, SEE DTL. DWG. NO. 606-27

(@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE
APPROACH SLABS.

@ PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY.

@ LAP GUARDRAIL IN THE DIRECTON OF THE ADJACENT TRAFFIC LANE.
(SEE DTL. DWG. NO. 606-05B).

®LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION
OF THE ADJACENT TRAFFIC LANE.

® USE ROUTED WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS
FOR BLOCKOQUTS.

(DO NOT FLARE BRIDGE APPROACH SECTIONS.
(® SEE DTL. DWG. NO. 606-25B FOR SKEWED BRIDGES.
(@ SEE DTL. DWG. NO. 606-058 FOR METAL GUARDRAIL (W-BEAM).

FOR TAPERED CONCRETE
CURB DETAILS SEE DTL.
DWG. NO. 606-27

mTogel & &4 & & & f

\—METAL GUARDRAIL ®
RWEO2a-b (SEE DTL.\\

12'-6"

DWG. NO. 606-88)

UNLESS OTHERWISE USE DOUBLED GUARDRAIL BEAMS DETAILED DRAWING

NOTED ON BRIDGE PLANS e — ®W8 x 21 (MIN.) x 8 -0" STEEL POST REFERENCE DWG. NO.

W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT STANDARD SPEC. 606-24B
SECTION 606

ﬁuARgRA'TL 1S TATTATCHED RTO ®We x 8.5 x 7'-0" STEEL POST
LL POSTS WITH STANDARD W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT BRIDGE APPROACH
GUARDRAIL BOLTS SECTIONS -

STEEL POSTS

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3

(FOR BRIDGES WITH EXISTING CONCRETE CURBS)

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




STANDARD W-BEAM

BRIDGE RAIL 25'-0" BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
(SEE BRIDGE PLANS) ® . %" x 5% x 6 -0" POST W/ PAY LIMITS®
END OF CONCRETE BARRIER i | %' x 5% (MIN.) x 1'-2" BLOCKOUT
" '6'74" 3 -l
"
BRIDGE SKEW ANGLE
BRIDGE WING WALL ‘
FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL. ™
DNG. NO. 606-24A
& eoe-zsﬁ/ ‘ \\
= AR R R R OB R E
= 1 | |
[\ AT \L |
‘ - METAL GUARDRAIL (8
N
USE DOUBLED GUARDRAIL BEAMS
RWEOZa-b (SEE DTL. ®9%" x 9%" (MIN.) x 8'-0" POST
DWG. NO. 606-88) GUARDRAIL IS ATTACHED TO W/ 1% x 9%" (MIN.) x 1'-2" BLOCKOUT
ALL POSTS WITH STANDARD ) ) o
GUARDRAIL BOLTS ®7%" x 5%" x 1'-0" POST
W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT
METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 1
(FOR SKEWED BRIDGES USING CONCRETE BARRIER RAIL)
STANDARD W-BEAM
BRIDGE RAIL 25'-0" BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
(SEE BRIDGE PLANS) ® T 5% x 60" POST W/ PAY LIMITS ®
END OF CONCRETE BARRIER ; | T%" x 5% (MIN.) x 1'-2" BLOCKOUT
16 3 -1
" ‘
BRIDGE SKEW ANGLE ‘
BRIDGE WING WALL ‘
\
FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL. e
DWG. NO. 606-27 ‘
| |
< | | A I O . I
- LMETAL GUARDRAIL ®
RWEO2a-b (SEE DTL. \\ USE DOUBLED GUARDRAIL BEAMS
DWG. NO. 606-88) —
HOTED ON BRIDGE.PLANS ®o%" x 3% (MN.) x 8'-07 POST
L CUARDRAIL 'S ATTACHED TO W/ 11%" x 9%" (MIN.) x 1'-2" BLOCKOUT
ALL POSTS WITH STANDARD ® 1% - .
8" x 5%" x 1'-0" POST
CUARDRAIL BOLTS W/ O11%" x 5% (MIN.) x 1'-2" BLOCKOUT

NOTES:

(D TAPERED CONCRETE CURBS:
TYPE |, SEE DTL. DWG. NO. 606-26
TYPE 3, SEE DTL. DWG. NO. 606-27

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3

(FOR SKEWED BRIDGES WITH EXISTING CONCRETE CURBS)

(@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE

APPROACH SLABS.

@LAP GUARDRAIL IN THE DIRECTON OF THE ADJACENT TRAFFIC LANE.

(SEE DTL. DWG. NO. 606-05A).

@LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION

QOF THE ADJACENT TRAFFIC LANE.

(®USE WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS

FOR BLOCKOUTS.
®DO NOT FLARE BRIDGE APPROACH SECTIONS.

(D SEE DTL. DWG. NO. 606-24A FOR ADDITIONAL INFORMATION.

® SEE DTL. DWG. NO. 606-05A FOR METAL GUARDRAIL (W-BEAM).

DETAILED DRAWING

SRTEFERRIE)NSCPIEC DWG. NO.
ANDA . _
SECTION 606 606-25A

SKEWED BRIDGE
APPROACH SECTIONS -
WoQD POSTS

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




STANDARD W-BEAM

BRIDGE RAIL 25'-0" BRIDGE APPROACH SECTION PAY LMITS GUARDRAIL
(SEE BRIDGE PLANS) W6 x 8.5 x 6'-0" STEEL POST W/ PAY LIMITS ®
® 7%" x 5%" (MIN.) x 1'-2" BLOCKOUT

END OF CONCRETE BARRIER ;
1 '6}/4" 3' - |'/2"
6%"

BRIDGE SKEW ANGLEQ\

BRIDGE WING WALL ‘

FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL.

. HHmH;émﬁﬁﬁaﬁ

[\ A L |
\ ‘ METAL GUARDRAIL ®
12'-6",
" USE DOUBLED GUARDRAIL BEAMS
RWEO20-b (SEE DTL. ®W8 x 21 (MIN,) x 8 -0" STEEL POST
DWG. NO. 606-88) W/ 11%" x 5%" (MIN.) x 1'-2" BLOCKOUT

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD W6
w/

) 70" ST poST
GUARDRAIL BOLTS x 8.5 x 0" STEEL POS

11%" x 5%" (MIN.) x 1'-2" BLOCKOUT

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE |
(FOR SKEWED BRIDGES USING CONCRETE BARRIER RAIL)

STANDARD W-BEAM

BRIDGE RAIL 25'-0" BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
(SEE BRIDGE PLANS) W6 x 8.5 x 6 -0" STEEL POST PAY LIMITS ®
® W/ %" x 5%" (MIN.) x I'-2" BLOCKOUT

END OF CONCRETE BARRIER i i
16" 3 -1,

6%"

BRIDGE SKEW ANGLEQ\

BRIDGE WING WALL ‘

FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL.

DWG. NO. 606-277 ‘ ‘
gy jmlmlmlpﬁ\,ﬁ I B R B B

L METAL GUARDRAIL

\
12 -6"
RWEOZa-b (SEE DTL. \ " USE DOUBLED GUARDRAIL BEAMS

DWG. NO. 606-88)

UNLESS OTHERWISE @®W8 x 21 (MIN.) x 8 -0" STEEL POST

NOTED ON BRIDGE PLANS 2\, (MIN ) EL
GUARDRAIL 1S ATTACHED T0 W/ T1%" x 5%" (MIN.) x 1" -2" BLOCKOUT

A oAl gol S TANDARD ®W6 x 8.5 x 7'-0" STEEL POST
W/

11%" x 5%" (MIN.) x 1'-2" BLOCKOUT

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3
(FOR SKEWED BRIDGES WITH EXISTING CONCRETE CURBS)

NOTES:

(D TAPERED CONCRETE CURBS:
TYPE 1, SEE DTL. DWG. NO. 606-26
TYPE 3, SEE DTL. DWG. NO. 606-27

@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE
APPROACH SLABS.

@LAP GUARDRAIL IN THE DIRECTON OF THE ADJACENT TRAFFIC LANE.
(SEE DTL. DWG. NO. 606-05B).

@LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION

OF THE ADJACENT TRAFFIC LANE. DETAILED DRAWING

® USE WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS REFERENCE DWG. NO.
FOR BLOCKOUTS. R NP 606-258B

® DO NOT FLARE BRIDGE APPROACH SECTIONS.

SKEWED BRIDGE
(@ SEE DTL. DWG. NO. 606-24B FOR ADDITIONAL INFORMATION. APPROACH SECTIONS -

STEEL POSTS
(®SEE DTL. DWG. NO. 606-058 FOR METAL GUARDRAIL (W-BEAM).

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTMENT
oA ovide OF TRANSPORTATION




BILL OF REINFORCING STEEL (ONE SECTION ONLY)
B
L{ D 35°
CURB END A c
WIRE SEIZING OR B
EQUIVALENT FASTENING
TYPE 1
C T T N BENT BARS (ALL DIMENSIONS ARE OUT TO OUT)
) NNt R MARK | SIZE | NO. | TYPE |LENGTH| A B c D E
||||P—€|||| . c1 4 ] I 4 -8 1 1" -4 R 3 3
" -Qoﬁﬁbbbe ° " _on 1 " _on 1w "
17" 1.D. 1, DA WRE ROPE .. c2 4' -2 92 1'-2 1Y% 8
v s e . . s c3 3 -9" 8'," 1 =" 10" 7"
‘ - ‘ ca 3'-3" 7" 105" 8" 6Y5"
15" ‘ | 5 2 -1t [ e 9" 7" 6"
ce 2 -4 4 7" 5" 5"
AT VA VA A o
WIRE ROPE DETAIL cr 2-0" | 3% | SVe' | 3% | 4Vp" | 3%
c8 1 I 1"-6" 2" 32" 2" 32" 12"
B1 ) 4 |STRAIGHT| &' -9" ~ ~ ~ ~ ~
62"
o
. 5Y2
A 5" (TYP. ) 2 ~BI ~ B 2"y | eee
r #4 BARS T 5" A (e b B1 ~ %4 BARS
| | | °\ N ca
o
1w #4 HOOP
WIRE ;d:s e C)L;J L
ROPE I J .
; B
VIEW B-B
€ 1%," 1.D. PIPE
SLEEVES FOR
A 1" DIA. x 3'-0"
i : i STEEL DOWELS
C1 THRU C8 #4 HOOPS AT APPROX. 114" 0.C. ‘
1," CL. — /e | l— 115" cL. l«—§ 15" DIA. x 1'-2" STEEL PIN
7' -0" TAPERED CURB ‘
e |
€ 2" DIA. ‘ T
PLAN WIRE ROPE St e
N 2 T ||||||||||=
105" ‘ I
/2 15" — =R,
\
¥a" CHAMFER
(TYP.) <~—END OF CURB SECTION
r,-- SECTION C-C
1" : .
2/a E NOTES:
Bl ~ 4 (D) TAPERED CONCRETE CURB IS USED WITH BRIDGE APPROACH SECTION
BARS — | -2 TYPE 1| (SEE DTL. DWG. NO. 606-24A AND 606-24B).
@ WRE ROPE CONSISTS OF ZINC-COATED STEEL WIRE 7 STRAND UTILITY
GRADE WITH A MINIMUM BREAKING STRENGTH OF 25,000 LB., COMFORMING
TO ASTM SPECIFICATION A 475.
i ® ALL REINFORCING STEEL IS OF THE DEFORMED TYPE, MEETING THE
15" cL. REQUIREMENTS OF AASHTO M 31 (ASTM A 615, GRADE 60).
(TYP. ) | | | #4 HOOP
(@ ALL CONCRETE IS CLASS "DD".
| . TOTAL CONCRETE PER 7' TAPERED CURB EST. = 0.2 C.Y.
||| =3 o TOTAL REBAR WEIGHT PER 7' TAPERED CURB EST. = 34 LB.
BLOCKOUT
\
— ‘ ~— 12" DIA.
BLOCKOUT DETAILED DRAWING
\ REFERENCE DWG. NO.
- 1o STANDARD SPEC. _
| SECTION 606 606-26
TAPERED CONCRETE
VIEW A-A

CURB DETAIL

EFFECTIVE: FEBRUARY 2005

serving you with pride

MONTANA DEPARTMENT
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-
BILL OF REINFORCING STEEL (ONE SECTION ONLY)
62" 82" B
a5 A A
¢ 15" 1.D. PIPE |
SLEEVE FOR 1" DIA. XJ'W TYPE I
3'-0" STEEL DOWELS | i BENT BARS (ALL DIMENSIONS ARE OUT TO OUT)
; MARK SIZE NO. TYPE LENGTH A B
\ cl #4 ] ] EE 6" 9"
® | c2 1"-8" 7" 6"
FINISHED GRADE - \ €3 '2 - '3' 2 ;
AT CURB FACE ca to3n " "
N | ‘ c5 2 -6" 10" 10"
4" MIN, | | J ‘ e " " 2 10" -~ o
. | E— e
n B1 4 STRAIGHT | 5'-8" ~ ~
B2 #4 2 STRAIGHT | 2" -0" ~ ~
END VIEW
6 -0"
1"-0" 2' -0 ‘ 2 -0" ‘ 1'-0"

§ 172" 1.D. PIPE 1 i
SLEEVE FOR 1" DIA.

i
- —B2 - # BARS - DRILL
x 3'-0" STEEL DOWELSW! W L AND GROUT 1°-0" INTD
| 2 ~ Bl ~ | 72 : THE EXISTING CURB
\
] |

#4 BARS ‘ (TYP.)
| | |
| | :
4-- 1 . -
6Y>" i ,,,,,
I- _3-- 1
8Y2" -
FACE OF NEW CURB TAPER C1 THRU C6 ~ \;EXISTING CURB
#4 U-BARS
SPACED AS SHOWN
PLAN
—2 ~ B2 ~ #4 BARS -
C! THRU C6 ~ #4 U-BARS | DRILL AND GROUT 1'-0"
‘ INTO THE EXISTING CURB
SEE NOTES i ——— ¢+ 'T/ L |
i — I L5 < Bl ~ || o~
5 || I W4 BARS Il ﬁ
L] L L]
2" MIN. I [ A [ I
YU I I 1l il EXISTING CURB
EXISTING GRADE AT
FACE OF CURB
ELEVATION
NOTES:

(DREMOVE THE EXISTING SURFACE UNDER THE NEW TAPERED CONCRETE CURB AS
APPROVED BY THE ENGINEER. EMBED THE TAPERED CONCRETE CURB A MINIMUM
OF 4" BELOW THE GRADE MEASURED AT THE INSIDE FACE OF THE TAPER.

@ ALL REINFORCING STEEL IS OF THE DEFORMED TYPE, MEETING THE REQUIREMENTS
OF AASHTO M 31 (ASTM A 615, GRADE 60).

DETAILED DRAWING

(@ ALL CONCRETE IS CLASS "DD". REFERENCE DWG. NO.
TOTAL CONCRETE PER 6' TAPERED CURB EST. = 0.2 C.Y. STANDARD SPEC. 606-27
TOTAL REBAR WEIGHT PER 6' TAPERED CURB EST. = 27 LB. SECTION 606

(@ TAPERED CONCRETE CURB IS USED WITH BRIDGE APPROACH SECTION TYPE 3 (SEE
DTL. DWG. NO. 606-24A AND 606-24B). TAPERED CONCRETE

R TAI
(® ADJUST DIMENSION TO MATCH EXISTING CURB. CURB DETAIL

EFFECTIVE: FEBRUARY 2005
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serving you with pride




TENSION STRUT TOTAL RAIL LENGTH
. SYSTEM LENGTH (SEE TABLE 1) BACKUP ASSENBLY o - TEM 4
EFFECTIVE LENGTH (SEE TABLE 1)
T
\
\ .
— | 2'-0
VARIES: T o o9 [ 9 9 | o e | )|
A som 2| | ceeed pPdps o B B . ,,;,f,;,f,;i,l,zf' ,,,,,, |
TABLE 1) 36" e oeed [ 95 o = & B 2 a3 = | &
‘ } 2 0"
\
\ [ : \
QUTLINE OF - 4.‘ :
CONCRETE PAD R -
2 -6" PAD LENGTH (SEE TABLE 1) |
T
® PLAN
PLAN } L
(® QUADGUARD CARTRIDGE (© MONORAIL UNIDIRECTIONAL |
® DIAPHRAGM @®[NOSE ASSEMBLY | NOT INCLUDED IN MODEL TRAFFIC \
© FENDER PANEL ®|BACK UP NUMBER, ORDER SEPARATELY
|
|
. ITEM 4
i ITEMS 6, 7, & 8
2" -8Y" f
6 Y - gn P — pu— gn pu— BN
3 -0 RS
et
ELEVATION ELEVATION '
40" MONORAIL ASSEMBLY
(TYPICAL 6 BAY ASSEMBLY)
. i 15" MAXIMUM
TABLE 1: TABLE 2: STUD HEIGHT —
24" WIDTH| 30" WIDTH|36" WIDTH| SYSTEM |EFFECTIVE PAD MAX DESIGN NO. OF CARTRIDGES .
BAYS| MODEL NO. | MODEL NO.|MODEL NO.| LENGTH | LENGTH | LENGTH | SPEED (M. P.H.} [ TypE 1 | TYPE 1 ITEM]  STOCK NO. DESCRIPTION REQ'D MONORAIL
1 | 0S2401% | 0S3001% | 0S3601% [ 5 -8" 9'-0" 25 2 0 I | 2760051-0000 | MONORAIL, ONE BAY # ’ 7 mEm s
2 | 052402% | 053002% | 0S3602% | 10'-1" 8 -8" 9" -0" 37 2 1 2 | 2760061-0000 | MONORAIL, Two BAYS # lﬁlfi
3 | 0S2403% | 0S3003% | 0S3603% | 13 -1" 11'-8" 12 -0" a4 3 1 3 | 2760071-0000 | MONORAIL, THREE BAYS # e
4 | 052404% | 053004% | 0S3604% | 16'-1" 14'-8" 15'-0" 50 3 2 4 | 2760041-0000 | MONORAIL END CAP I ‘ T
5 | 0S2405% | 0S3005% | 0S3605% | 19'-1" 17" -8" 18" -0" 56 4 2 5 | 3525300-0000 | ANCHOR KIT # |
6 | 052406% | QS3006% | 0S3606% | 22'-1" 20" -8" 21" -0" 62 4 3 6 | 2699571-0000 | %" DIA. x 3" HEX BOLT I
7 | 052407% | 0S3007% | 0S3607% | 25'-1" 23 -8" 24'-0" 65 4 4 7 | 2704141-0000 | %" DIA. HEX NUT I
8 | 052408% | 053008% | QS3608% | 28'-1" 26'-8" 27'-0" 68 4 5 8 | 2708231-0000 | %" DIA. LOCK WASHER I
9 | 052409% | 0S3009% | 0S3609% | 31'-1" 29 -8" 30" -0" 71 4 6
10 | 052410% | QS3010% | QS3610% | 34'-1" 32'-8" 33 -0" 75 5 6
11| 0s2411% | 0s3011% | 0s3611% | 37 -1" 35" -8" 36" -0" 75 5 7 TABLE 3:
12 | 0S2412% | 0S3012% | QS3612% | 40'-1" 38' -8" 39'-0" 75 5 8
TOTAL RAIL NO. OF
%G = GREY OR Y = YELLOW ASSEMBLY NO. |'“ oty | # ITEM I | # ITEM 2 | # ITEM 3 | # ITEM 5 BAYS
3540060-0100 0" 0 0 0 0 ]
3540060- 0200 36. 0" 1 0 0 2 2
NOTES: 3540060- 0300 72.0" 0 1 0 3 3
(DATTACHMENT SHOWN IS TO SHAPES WITH RECTANGULAR CROSS SECTIONS SUCH AS: PIERS, 3540060-0400 108. 1" 0 0 ! 4 4
PARAPETS AND MODIFIED CONCRETE BARRIER RAIL. TRAFFIC FLOW IS UNIDIRECTIONAL. 3540060- 0500 144. 1" ) ) | 5 5
ATTACHMENTS AND TRANSITIONS TO OTHER SHAPES, BARRIERS, RAILINGS AND BIDIRECTIONAL -
TRAFFIC FLOWS ARE AVAILABLE FROM THE MANUFACTURER. 3540060-0600 180. 1 0 ! ! 6 6
3540060-0700 | 216.1" 0 0 2 7 7
(@ THE SYSTEM SHOWN INCLUDES THE TENSION STRUT BACKUP ASSEMBLY AND THE CONCRETE PAD AS . DETAILED DRAWING
DETAILED. SEE THE MANUFACTURER FOR DRAWINGS DETAILING THE REINFORCING STEEL FOR THE 3540060-0800 252. 1 ! 0 2 8 8 REFERENCE DWG. NO.
CONCRETE PAD AND FOR OTHER BACKUP & CONCRETE PAD OPTIONS. 3540060- 0900 288.2" 0 1 2 9 9 STANDARD SPEC. 606-30A
. SECTION 606
@ PROVIDE ADEQUATE CLEARANCE FOR THE DISTANCE SHOWN TO ALLOW FENDER PANELS TO SLIDE 3540060- 1000 324.2 0 0 3 10 10
REARWARD UPON IMPACT. 3540060-1100 | 360.2" 1 0 3 12 1 IMPACT ATTENUATOR -
(@ SEE MANUFACTURER FOR MORE INFORMATION ON SPECIFIC DESIGNS, INSTALLATION AND 3540060-1200 | 396.2" 0 ! 3 13 12 QUADGUARD
MAINTENANCE OF THE QUADGUARD SYSTEM.
EFFECTIVE: FEBRUARY 2005
=—  WONTANA DEPARTMENT
o iie OF TRANSPORTATION




x 6" WEDGE EXPANSION

ANCHOR W/ HEX NUT, FLAT
WASHER & LOCKWASHER
/ | ] ] ] ] !
o E——— i IS & & I g = T T ¥
L*ﬂl**!ﬁ_ij“—ggj ::E:::::::* P —— I e ——— }*L ********* N — . — 1 —Hat=—=—
= ; ] . r ; R | w
[ S - (N N | I I [ R B i o Y N IO I R PN el N | | del N B R N e e | [
B o 1% ?] \ ? \ 1191 ? 1% [ ? \ 20
r,\,,l"j i\L ,::L:::::: ,,,,, i ,,,,,,,,,,, L,,;E ,,,,,,,,,,,,, },L ,,,,,,,,,,, i ,,,,,,,,,,, L,,ﬂ,,,, L,,,"L', *ﬂﬂ‘}z
- | | | (I | | | |
\: = Ee—— = = ) = g L = = | = L
. | | ] | ] | ]
© UNIDIRECTIONAL > PLAN
TRAFFIC ATTACHMENT (D
21" -0"
¥s" DIA. x 1" ROUND
HEAD STOVE BOLT W/ HEX .
NUT & FENDER WASHER 6 6
TYP. |
- ‘
Y w N o | Y 1
L L L ;Eﬂll?
{0t | i 1o {0} { o {0t {
| | I > lo ‘
K M o K o1 L i
= = = = = = H
J_Il H)‘ HC‘ J_IL HO‘ J_A‘l “Hi | 2'-8"
PC 68268 {o} [ p- o= (o} 5 o4 =
PLASTIC i ° L
NOSEPIECE L]
\
!
I
\
!
SPLICE POINT IN ENERGY ‘ 4 -0
DISSIPATING MATERIAL
ELEVATION
S
L 2. -O" |
NOTES:
BILL OF MATERIAL ‘ (D ATTACHMENT SHOWN IS TO SHAPES WITH RECTANGULAR
CROSS SECTIONS SUCH AS: PIERS, PARAPETS, AND
Pc oTY DESCRIPTION ‘ MODIF IED CONCRETE BARRIER RAIL. TRAFFIC FLOW IS
g T N T VLR AR e e
33106 | 4 %" DIA. LOCKWASHER TRAFFIC FLOWS ARE AVAILABLE FROM THE MANUFACTURER.
410 u % DIA. x 6" WEDGE EXP. ANCHOR @ REINFORCEMENT DRAWINGS FOR THE CONCRETE PAD
67076 8 | ¥" DIA. x 1" RND. HEAD STOVE BOLT @ REINFORCED CONCRETE SHOWN, AS WELL AS OTHER PAD SIZES ARE AVAILABLE
6708G 8 ¥s" DIA. HEX NUT PAD 4'-0" x 22'-0" x 6" - FROM THE MANUFACTURER.
. g THICK (8" THICK IF NOT -
67096 8 #s" DIA. FENDER WASHER (7" 0.D.) RE,E,FOREED, ¢ 0 (® SEE MANUFACTURER FOR MORE INFORMATION ON SPECIFIC
68258 4 REFLECTIVE TAPE DESIGNS, INSTALLATION AND MAINTENANCE OF THE TRACC
68268 | 1 | PLASTIC NOSEPIECE SYSTEM.
ANCHOR HARDWARE (CONCRETE BASE )
63526 | 27 | %" DIA. x T7'," THREADED ROD
33106 217 %" DIA. LOCKWASHER i : — i i
33616 | 27 | %' DIA. HEX NUT AP PP N CI TN 6"
33006 217 %" DIA. FLAT WASHER A A TR S
47476 2 KELKEN EPOXY (QUART CAN) o . ! !
%" DIA. x 7'/5" THREADED ROD !
ANCHOR HARDWARE [(ASPHALT BASE) W/ HEX NUT, WASHER & LOCKWASHER Cogym | gy DETAILED DRAWING
C o EPOXY ANCHORED 9% . 9%
6380G | 27 | %" DIA. x I'-6" THREADED ROD 0 %-—T—% REFERENCE DWG. NO.
33106 | 27 | %" DIA. LOCKWASHER ! - STANDARD SPEC. _
/8" | 20 SECTION 606 606-308
33616 27 %" DIA. HEX NUT !
33006 | 27 | %" DIA. FLAT WASHER 4 -0 IMPACT ATTENUATOR -
47476 6 KELKEN EPOXY (QUART CAN) TRACC
% SEE DET. DWG. NO. 606-31B
SECTION A-A EFFECTIVE: FEBRUARY 2005

MONTANA DEPARTMENT
OF TRANSPORT AT ION

serving you with pride




ITEM| STOCK NO. DESCRIPTION REQ' D ITEM| STOCK NO. DESCRIPTION REQ' D
I SEE TABLE A | DIAPHRAGM 1 1 | 3540130-0%00 | NOSE, W/ SUPPORT BRACKET
8 | 2760091-0000 | MONORAIL GUIDE 2 2 | 2699341-0000 | %" DIA. x 2" RAIL BOLT 6
9 | 2704341-0000 | ¥" DIA. HEX NUT 4 3 | 2704191-0000 | %" DIA. HEX NUT 6
10 | 2699121-0000 | %" DIA. x 2" HEX BOLT 4 4 | 2708871-0000 | WASHER (BAR " x 14" x 2", W/ %" DIA. HOLE) 6
11 | 2708201-0000 | ¥" DIA. LOCK WASHER 4 5 | 2760251-0000 | PULL-OUT BRACKET 2
12 | 2760292-0000 | CARTRIDGE SUPPORT BRACKET 2 % 0 INDICATES GRAY
% 1 INDICATES YELLOW
TABLE A:
ASSEMBLY NO. STOCK NO. DESCRIPTION
3540071-0000 | 2761011-0000 | 24" WIDE DIAPHRAGM Tew 2
3540072-0000 | 2761021-0000 | 30" WIDE DIAPHRAGM
3540073-0000 | 2761031-0000 | 36" WIDE DIAPHRAGM
ITEM 12
ITEM 10
ITEM 1
ITEM 11
ITEM 9
DIAPHRAGM ASSEMBLY NOSE ASSEMBLY
ASSEMBLY NO. 3540050-0100 (YELLOW)
ASSEMBLY NO. 3540050-0000 (GRAY)
30"+
ITEM| STOCK NO. DESCRIPTION REQ' D ITEM| STOCK NO. DESCRIPTION REQ' D
I | 2760081-0000 | FENDER PANEL 1 ITEM 11 1 SEE TABLE A TENSION BACKUP I
DIAPHRAGM OR 2 | 2699341-0000 | %" DIA. x 2" RAIL BOLT 2 2 | 2760141-0000 | SIDE PANEL 2
BACKUP —HVE 3 | 2704191-0000 | %" DIA. HEX NUT 2 9 | 3525300-0000 | ANCHOR KIT 3
(D UNDERLYING ~
| PANEL‘7 EE §L\\\~4—DMPHRAGM 4 | 2708841-0000 | CAST MUSHROOM WASHER 1 10 | 2704191-0000 | %" DIA. HEX NUT 4
ST 7 5 | 2706604-0000 | %" DIA.x 5" SCREW ] 11 | 2699341-0000 | %" DIA. x 2" RAIL BOLT 4
I 6 | 2704141-0000 | %" DIA. HEX NUT 1 12 | 2760293-0000 | CARTRIDGE SUPPORT BRACKET
" SsggfipPANEL 7 | 2708291-0000 | %" DIA. WASHER 4 13 | 2760294-0000 | CARTRIDGE SUPPORT LOCKING BAR I
g:§~ 8 | 2021611-0000 | ELASTOMERIC BUSHING ]
TABLE A:
- ASSEMBLY NO. STOCK NO. DESCRIPTION
~
NOTE: ¥ ~ 3540031-0000 | 2760011-0000 | 24" WIDE TENSION BACKUP
’ 3540032-0000 | 2760021-0000 | 30" WIDE TENSION BACKUP
(DUNDERLYING PANEL IS EITHER ITEM 2 ITEM 10— 3540033-0000 | 2760031-0000 | 36" WIDE TENSION BACKUP
ANOTHER FENDER PANEL OR, IN ~.
THE CASE OF THE LAST FENDER ~ -
PANEL IT COULD BE A BACKUP
SIDE PANEL, EXTENSION PANEL 8 NOTE:
OR TRANSITION PANEL.
ITEM 11 - ITEM 9 @ WHEN TRANSITIONING THE QUADGUARD
@mg ;ESDERRED”APNEE; BAASYSEMB'-'ES - SYSTEM TO EXISTING BARRIERS, SEE
TEM 4 u . o MANUF ACTURER FOR PROPER USE OF
ITEM 13 : SIDE PANEL (ITEM 2).
4///////////// ' ‘ﬂ\ ITEM 12
ANCHOR BOLT NOT .
REQUIRED AT THIS 8 . >
LOCATION BOTH SIDES
- DETAILED DRAWING
e REFERENCE DWG. NO.
L STANDARD SPEC. _
SECTION 606 606-31A

e 2 /

FENDER PANEL ASSEMBLY
ASSEMBLY NO. 3540040-0000

BACKUP ASSEMBLY

IMPACT ATTENUATOR
QUADGUARD
ASSEMBLY DETAILS

serving you with pride

EFFECTIVE: FEBRUARY 2005
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PC 33333
END SHOE LT.
SEE SECTION D-D FOR

PC 33335
SLED WELDMENT

PC 33338
TWO-BAY

PC 33343
TWO 9' FORMED CHANNELS

PC 33343
TWO 9' FORMED CHANNELS

PC 33337
ONE-BAY

FENDER PANEL

FENDER PANEL

PC 33342
EXTRA CROSSTIE

FENDER PANEL

PC 33343
CHANNEL

PC 33326
RIP PLATE I

%" DIA. x 4"

PC 33325
BASE

HEX HEAD
BOLT W/ LOCKWASHER
UNDER HEX NUT

PC 33332
BEAM GUIDE

\PC 33327 RIP PLATE 2

SECTION A-A

x 4" HEX HEAD
BOLT W/ LOCKWASHER
UNDER HEX NUT

FENDER PANEL

PC 33343 5

CHANNEL PC 33332
< y BEAM GUIDE

PC 33329

RIP PLATE 4 zlcp 3P3L3A2T8E s

%" DIA. x 4" HEX HEAD

BOLT W/ LOCKWASHER
UNDER HEX NUT

PC 33325
BASE

3%" DIA.

SECTION B-B

x 4/," HEX HEAD
BOLT W/ LOCKWASHER
UNDER HEX NUT

PC 33325 | PC 33325
ATTACHMENT HARDWARE BASE i BASE
| / ] 4 ! ] ] !
i | e FT ol '] [al T (ol i '] | =1 1= 1= '] o T
===l |/ e e f——— e e [ [ ——— \
PC 33336 CUTTER ‘ ! \ ‘ ‘
NOTE POSITION OF ° 1 ° | ° \ ° | \ ‘ PC 33330 ‘ ‘ | | o ‘
CUTTING NOTCHES = + | [ | I I 2 RIP PLATES 5 || I | | |
] —— w e 2\ \ \
m—— 1 — —— —  — | S——— i ———  —— e — |
L —— L) o] | | 27 | eJ | | | roT | ] =] | [Kea) | | O] | |
T T
| | | | | |
PC 33334
END SHOE RT. - ChARNELS
SEE SECTION D-D FOR 21' -0
ATTACHMENT HARDWARE %" DA, x 24" HEX
i A . x 2 6" PC 33341 PC 33339 6"
1Y — — HEAD BOLT W/ 2 FLAT A —B VP ~C SLOT PLATE FRAME WELDMENT '
; WASHERS & HEX NUT ; e |
[ T ————— T T = ! = 1 1 L
I e — i i i i i | g i B
[es  — 1 — 10 F 1 10 10 F 10 10 F 1
R ISE i I T ] e T o 1 F%?
D s i L . e ”‘ - ”:J . o
b T 1L T
~ '~ 1 P \‘\ m ] Wi = ‘U T
el NN | I b ol I ° |
o4 N S = $§# L 5 $§# o =) .‘
,,,,, | AN lo ! | S lo T_W ‘\
o
;j o °o|p ‘
T !
D LA LB L ¢ | -~
PC 33327 RIP PLATE 2 NEAR SIDE PC 33328 RIP PLATE 3 NEAR SIDE PC 33331 RIP PLATE 6 NEAR SIDE PC 33340
BACKUP FRAME
PC 33326 RIP PLATE | FAR SIDE PC 33329 RIP PLATE 4 FAR SIDE PC 33331 RIP PLATE 6 FAR SIDE
%" DIA. x 1"
ORIENT ALL RIP PLATES SO LARGE OPEN HEX HEAD BOLT
" W/ LOCKWASHER
/a" DIA. HOLES IN FENDER PANEL SLOT IS TOWARDS NOSE OF SYSTEM UNDER HEX NOT
AT THE PEAK OF EACH HUMP
(8 LOCATIONS ) PC 33332
BEAM GUIDE
PC 33335
3/3" DIA. x I'/z" HEX HEAD BOLT SLED WELDMENT
W/ LOCKWASHER UNDER HEX NUT
— - /a" DIA. HOLES IN FENDER PANEL
» AT THE PEAK OF EACH HUMP
%" DIA. x 2" HEX HEAD BOLT {8 LOCATIONS)
W/ 2 FLAT WASHERS & HEX NUT §$' DIA. x 3" HEX HEAD BOLT
W/ HEX NUT
PC 33338
¥," DIA. x 3" HEX HEAD TWO-BAY FENDER PANEL
BOLT W/ HEX NUT
PC 33336 CUTTER
PC 33333 INSTALL W/ 45° CUTTING
END SHOE PLATES LT. NOTCHES AT FAR SIDE
PC 33325 %" DIA. x 4'/," HEX HEAD BOLT
BASE W/ LOCKWASHER UNDER HEX NUT
(TYP. AT SHOE CONNECTION BOTH SIDES)
SECTION D-D
.
w 2 -0 | %" DIA. x 1¥" HEX
%" DIA. x 3'," HGR BOLT PC 33339 HEAD BOLT W/ 2 FLAT %" DIA. x 2" HGR BOLT PC 33339 %" DIA. x 3Y," HGR BOLT PC 33339
SLOT PLATE & HGR NUT FRAMEAAAAA\\ WASHERS & HEX NUT SLOT PLATE & HGR NUT FRAMEAAAAA\\ SLOT PLATE & HGR NUT FRAME‘A‘AA\\
PC 33338 PC 33338 } PC 33337
TWO-BAY TWO-BAY ONE-BAY

FENDER PANEL

PC 33343
CHANNEL

PC 33331
RIP PLATE 6

3%" DIA. x 4" HEX HEAD
BOLT W/ LOCKWASHER
UNDER HEX NUT

PC 33325
BASE

SECTION C-C

BILL OF MATERIAL

PC 33331
RIP PLATE 6

%" DIA.

FEAD BOLT W/ 2 FLAT
WASHERS & HEX NUT

x 45" HEX HEAD
BOLT W/ LOCKWASHER
UNDER HEX NUT

PC oTY DESCRIPTION
33325A 2 BASE ASSEMBLY
333266 l 54" RIP PLATE 1
333276 | 60" RIP PLATE 2
333286 l 69" RIP PLATE 3
333296 | 75" RIP PLATE 4
333306 2 93" RIP PLATE 5
333316 2 87" RIP PLATE 6
333326 2 20" BEAM GUIDE
33333A | END SHOE (LEFT)
333344 | END SHOE (RIGHT)
33335A | SLED WELDMENT
33336A | CUTTER
33337A 4 ONE-BAY FENDER PANEL
33338A 16 TWO-BAY FENDER PANEL
333394 7 FRAME WELDMENT
333404 | BACKUP FRAME WELDMENT
333414 32 SLOT PLATE
333424 | EXTRA CRQOSSTIE
33343A 4 9' FORMED CHANNEL
33406 32 %" DIA. HGR NUT
33616 42 54" DIA. HEX NUT
33916 32 %" DIA. x 1¥" HEX HEAD BOLT
34006 16 %" DIA. x 2" HGR BOLT
34356 16 %" DIA. x 3%" HGR BOLT
37046 9 ¥" DIA. HEX NUT
37186 9 ¥" DIA. x 3" HEX HEAD BOLT
42586 | 294 3%" DIA. LOCKWASHER
42616 6 3%" DIA. x 1Y," HEX HEAD BOLT
43726 84 S%" DIA. FLAT WASHER
53066 10 56" DIA. x 2'/," HEX HEAD BOLT
63226 140 | 3%" DIA. x 4" HEX HEAD BOLT
63236 148 | 3" DIA. x 4" HEX HEAD BOLT
64056 294 3%" DIA. HEAVY HEX NUT
x 13" HEX
DETAILED DRAWING
e
SECTION 606 606-318B

IMPACT ATTENUATOR

TRACC

ASSEMBLY DETAILS

EFFECTIVE: FEBRUARY 2005

serving you with pride

MONTANA DEPARTMENT
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E GUARDRAIL
INAL SECTION

16'-0" 8' -0" 16'-0" TYPICAL
0" ‘
GROUND ON 'TANGENT
L INE ‘
L _ _ <
il S | \
ot
N |
CABLE GUARDRAIL TERMINAL / ELEVATION ELEVATION
ANCHOR ASSEMBLY (SECOT%) CABLE GUARDRAIL CABLE GUARDRAIL CABL
TERMINAL SECTION TERMINAL SECTION TERM
PAY LIMIT FOR EACH RUN OF CABLE GUARDRAIL (FROM POST P3 TO POST P3)
(NOT TO EXCEED 2000') ‘
|
L L - -

26" -0"

INSTALLATION LINE

POST SPACING

SEE NOTE (2 BELOW

VARIABLE LENGTH OF NEED

(FACE OF RAIL)

FIRST RUN OF CABLE GUARDRAIL

PLAN

RUN
ONE

r—

SECOND RUN OF CABLE GUARDRAIL

THIRD RUN OF CABLE GUARDRAIL

RUN
THREE

RUN
WO

INSTALLATION LINE LL L
. . : . c
(FACE OF RAIL) A N h
TYPICAL LAYOUT FOR MULTIPLE RUNS OF CABLE GUARDRAIL
EACH RUN OF CABLE GUARDRAIL CONTAINS TWO
TERMINAL SECTIONS WITH ANCHOR ASSEMBLIES.
¥
REFLECTORIZED TYPE
I CHIGH INTENSITY )
SHEETING, WHITE OR
%%i%r?g YELLOW PER MUTCD
2'-0" . .
LANE f=—"——— NORMAL r«fG
B MN. @ L FINISHED —
u Q:kSHOULDER 4| REFLECTOR ALT.
) f i REFLECTOR MOUNTING NORMAL dl
" 4 ) HOLE FOR ALT. "B" FINISHED | |
] SHOULDER 3w
%" Dia. H 2 g Z%," DIA. HOOK (INSTALLATION TA,?MPEQA'RE“S?;??N’;OR
CABLES || BOLTS (FBHO1% LINE)\ o SELF TAPPING SCREWS
(RCMOT )| | OR FBHO2%) 2°-0 OR BLIND RIVETS
t VARIABLE VARIABLE
I !
ANNZ 2:1 OR FLATTER 2:1 OR FLATTER EE:
§ "t
2" NOMINAL ¥
it
¢
2% SLOPE NOTE: L 177
SOIL PLATE REFLECTORS ARE
(PLSO1 %) ) TO BE 14 GAGE
27 SLOPE ALLUMINUM ALLOY ]
1)
1)
I <0
|| |<———CABLE GUARDRAIL 1

TYPICAL

POST (PSEQI %)

INSTALLATION DETAIL

LINE POST & POST P3

TYPICAL

INSTALLATION DETAIL

PQOST P2

CABLE WEDGES
(FMMO | %)

ABLE SPLICE

SPLICE CABLE USING A COUPLING DEVICE AS SHOWN,

OR AN ALTERNATE METHOD APPROVED BY THE ENGINEEER.

/2" DIA. (MIN. ) APPROVED
TAMPER-PROOF LOCK NUT

tN—— SPACER OR APPROVED
i SHOULDER BOLT
(GALV. STEEL OR ALUMINUM)

FACE OF REFLECTOR TO BE
FLUSH WITH FLANGE EDGES

"g"

REFLECTOR ALT.

2

"

NOTES:
(DFOR CABLE GUARDRAIL RUNS OF:

1044 FEET OR LESS: USE COMPENSATING
CABLE END ASSEMBLY (RCEO1%) ON ONE END
AND TURNBUCKLE CABLE END ASSEMBLY % ON
THE OTHER END OF EACH CABLE.

GREATER THAN 1044 FEET, UP TO 2052 FEET
MAXIMUM:  USE COMPENSATING CABLE END
ASSEMBLY (RCEO1%) ON BOTH ENDS OF EACH
CABLE.

@LINE POST SPACING:

TANGENTS AND CURVES WITH RADII 700 FT AND
GREATER: 16 FEET.

CURVES WITH RADIILESS THAN 700 FT DOWN
TO 440 FT: 12 FEET.

NOTE: DO NOT INSTALL CABLE GUARDRAIL ON
THE INSIDE SHOULDER OF ANY CURVE.

@ UNIFORMLY TENSION ALL CABLES TO COMPRESS
SPRINGS BY 3'5".

@ DO NOT INSTALL CABLE GUARDRAIL FOR OBSTACLES
WITHIN 12 FEET OF THE INSTALLATION LINE.

(® DO NOT USE CABLE GUARDRAIL WITH FILL SLOPES
STEEPER THAN 2: 1, UNLESS THE DISTANCE
BETWEEN THE BACK OF THE POSTS AND THE
BREAK IN THE FILL SLOPE IS AT LEAST 8 FEET.

® ATTACH REFLECTORS TO EVERY OTHER LINE POST
(32 FEET TYP.), BEGINNING AT POST P3. DO NOT
ATTACH REFLECTORS TO POSTS P1 AND P2.

(@ WIDENING IS REQUIRED IF FINISHED SHOULDER IS
LESS THAN 2'-0" FROM THE TRAFFIC LANE.

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF
GUARDRAIL HARDWARE.

DETAILED DRAWING

ANDA . -
SECTION 606 606-40

CABLE GUARDRAIL

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




3 HORIZONTAL &
2 VERTICAL #10 BARS
IN EACH FACE OF EACH
PIECE

|

T
|
IJ\/ = T
I
I
I
4.\ 3" CL. (TYP.) |
I
I
|

SHOULDER

ONE PIECE TWO PIECE

CABLE GUARDRAIL
ANCHOR POST
(PSEO6%)

CONCRETE ANCHOR

2" -8Yr"

ANCHOR UNIT & RE-BAR INSTALLATION DETAILS

NOTE:

DIMENSIONS FOR LEFT AND RIGHT HAND ANCHOR UNITS
ARE THE SAME, WITH THE POSITION OF THE ANCHOR POST
AND ANCHOR BRACKET BEING THE ONLY DIFFERENCE.

q' -9" CABLE GUARDRAIL
ANCHOR POST
2'-2" 2'-2" (PSE06%)
2I/2“T i ‘ i 2"
! 1"-8"
o ol
3'-9Y e - —]— —ANCHOR § — —-
o‘o
L 1 -TYp" NS {778
7\ |

25%" 25%" 173%"

2 -4l

3" L

(LEFT HAND ANCHOR UNIT}

20¢ 5 OPg

\/ PLACE ¥g" DIA.
>0 BRASS ROD IN HOLES
AND BEND OVER ENDS
VAN
P Wy

2" -57"

¥4" DIA. CABLES
(RCMO 1 %)

TAPERED KEYWAY DETAIL
(TWO PIECE INSTALLATION)

T

2" -4Yg" CABLE GUARDRAIL I
ANCHOR POST
(PSE06%) —

17"

—
) CONCRETE
1 ANCHOR
1"-6"

2" DIA. x 2'/2" HEX BOLT
(FBX12a%) WITH NUT (FNX12a%)
AND 3 FLAT WASHERS (FWCI12a%)
TORQUE TO 25 ft-Ib (4 EACH POST)

ANCHOR PQOST DETAIL

8 - %" DIA. HOOKED
ANCHOR RODS (FRH20a%)
WITH HEX NUT (FNX20a%)
& FLAT WASHER (FWC20a%)
ON EACH ROD

CABLE ANCHOR
BRACKET (FPAO2x%)

3 CABLE END

ASSEMBLIES (RCEO3%)

CABLE END
ASSEMBLY
(RCEQ3%)

NUT
3 - 3" DIA. FLAT
WASHERS (FWC20a%)

3e" DIA. BRASS KEEPER
ROD MUST BE INSTALLED
(BEND OVER ENDS)

¥" DIA. SQUARE

(FNS20%)

2 - %" DIA. HEX

NUTS (FNX20a*)

SLIP IMPACT BASE

KEEPER
PLATE *

SLIP IMPACT BASE

NOTE:

INSTALL ONE WASHER UNDER HEAD,

ONE BETWEEN PLATES & ONE UNDER NUT.

AN ADDITIONAL WASHER MAY BE

PLACED BETWEEN PLATES TO PLUMB

THE

ANCHOR POST.

CABLE GUARDRAIL
ANCHOR POST (PSEO06%)

1'-0%"

ne 16"

PLAN
(RIGHT HAND ANCHOR UNIT)

S
>

<—— EXCAVATE FOR CONCRETE
ANCHOR (SEE NOTES)

ELEVATION
(LEFT HAND ANCHOR UNIT)

CABLE ANCHOR

BRACKET (FPAO2%)

CABLE END ASSEMBLY TO

ANCHOR BRACKET DETAIL

NOTES:

(D INSTALL THE CONCRETE ANCHOR INTO THE
EXCAVATION, AS DETAILED, SO THAT THE
BOTTOM OF THE ANCHOR HAS A FULL AND
EVEN BEARING ON THE SURFACE UNDER IT.
BACKFILL AROUND THE CONCRETE ANCHOR
IN ACCORDANCE WITH SECTION 203.03.3 COF
THE STANDARD SPECIFICATIONS.

(@ THE CONCRETE ANCHOR CAN BE PLACED AS
ONE OR TWO PIECES. THIS DETAIL PRIMARILY
SHOWS A TWO PIECE INSTALLATION. FOR ONE
PIECE INSTALLATIONS, USE ALL THE SAME
DIMENSIONS, LESS THE TAPERED KEYWAY AND
THE ADDITIONAL REBAR, AS SHOWN.

@ IF LIFTING DEVICES ARE EMBEDDED INTO THE
CONCRETE ANCHORS, INSURE THAT THEY HAVE
A SAFE WORKING LOAD OF 4 TONS FOR THE ONE
PIECE ANCHOR AND 2 TONS EACH FOR EACH OF
THE HALVES OF THE TWO PIECE ANCHOR UNIT.

(@ USE CLASS "DD" CONCRETE TO
CONSTRUCT ANCHOR.

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
OF GUARDRAIL HARDWARE.

DETAILED DRAWING

ANDA . -
SECTION 606 606-41

CABLE GUARDRAIL TERMINAL
ANCHOR ASSEMBLY

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION
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W (SEE TABLE) ‘
DETAIL A 3/
8" x 1" x " PLATE
STANDARD|  ||-— I o \
W-BEAM —\— TACK WELDED TO %" PLATE
ARDRAI
GUARDRAIL T RI® CLEAR THIS CABLES TO HAVE LESS THAN )
J AREA OF ALL | 1" OF SAG AFTER INSTALLATIO ¥e" DIA.
FIXED OBJECTS | HOLE
@R!1 MAY EQUAL THE END OF THE BRIDGE
: APPROACH SECTION. 1
| um% ) I ,Ill/--
L (SEE ®NOTE: THE RADIUS FOR ANY PARTICULAR KoEP LI }L, 2
I TABLE) INSTALLATION IS CONSTANT. ~ SELECT \ === I : .
I RADIUS FROM TABLE. (SEE GUARDRAIL i AN ] 8" - =1
I SUMMARY FRAME. ) \
’ T E e
THREADED CABLE END - :
TOWARD TRAFFIC \ ey, 4"
FCAO1% 18" 8"
CRT POSTS - NO WASHERS ON RAIL WOOD BREAKAWAY POSTS
SIDE (SEE CRT POST DETAIL)
1"-0" 1"-a"
4" BEARING PLATE DETAIL
FBBO2% (OR FBX160% BOLT AND
o 2 FNX16a% NUT WITH FWC24a% FPBO1 %
WASHER UNDER HEAD AND NUT)
FPAOT% ANCHOR
BRACKET
= 777/
LI Foyd \ / \
b —— + <IE ®©
I ﬁ' ‘ < } / }
R
ANCHOR SECTION (SEE NOTE @) . ‘ P
4 SPACES AT 6'-3" = 25'-0" 6 ~ ¥" CABLE P. 2°-0
OPTIMALLY 90°, MAY NOT Wigpse ‘ 1" -9%" CLIPS (TYP.) FMMOZ o 6" o
VARY BY MORE THAN 10° CTING ROADWAY TERMINAL SECTION 3% FWC24a% =]
1L 77 U-BOLTS ON THIS CABLE FNX240%
GRADING NOT TO EXCEED 1 s BEARING PLATE 1 T
15:1 IN FRONT OF BENT N | S —— e —— le—z— |  DIA. HOLES
RAIL SECTION ZSS BN OSNZS
PLAN 3 " 1'-6" —-—¢—
| | ¥4" DIA. CABLE, 2
L ONE END SWAGED [——— WOOD BREAK- 9"
AWAY POST
RADIUS TABLE 9/," FBX20a% @‘l[ J BOX BEAM, HSS 25" x 2" x /" 41
RADI NGTH OF BENT RAI W L= = = [ = = FNX20a% = H \ .
Dus [ LENGTH OF BE Ll . = = = = : | 7‘ | 7‘ Yo" STEEL PLATE
8 2.5 25 15 ol ol ol ol ‘ I Ya I TWO 8" FBX20a%
I3 25.0' 30 15’ | | | I | Two Fnxzoox
- - - - \ | | | (TWO FWC20a%
24 37.5 40 20 —A\A= A= waskeRs EACH) SOIL_PLATE DETAIL
32" 50.0' 50 20 = o | STEEL TUBE H | PLSO3 %
RSN RSN RS | | | |
- -
L L
ELEVATION
WASHER (FWCI16a%)
ON BACK OF POST ONLY
%" MIN, —| f— —={  |=~—5%" MIN.
B B - N %" DIA. BUTTONHEAD
N & ADIOT 3 | | BOLT AND NUT (FBBO3%)
. . " TO FIT) " - — — WITH NO WASHER ON
33 /s SPLICE BUFFER TO ° 117 RADIUS TERMINAL ELEMENT _ T RAIL SIDE
P ‘ o L m TERMINAL CONNECTOR ;
L L - A— WITH FBBOI % . Cas \ GRADE
1 ¢ %" DIA. HOLE BOLTS (4 REQUIRED) 10" DIA. GALV. STEEL 1'-9%
x ‘ e NL | PIPE 1'-1" LONG
v oan o == RWE02a-b* -
: " RN ™ R/
HOLES | —=jf=—1 . e
LA v lrﬂ B 6' -0 1" -4
N . gl %" B =
. 3' -6l & 2%" DIA. HOLE | ==
—l He—p" [’/ \E a4
5 -0" ™_¢ %" o Hoe -] 2 -3%" 3/
2
STRUCTURAL  TUBING HOLES
/8 x 6" x Ye R L NO CONNECTION TO POST, — —
RAILING IS SUPPORTED BY PLATE 4" x 12" x %" PLATE
FRONT VIEW SDE VIEW | CONTROLLED RELEASING TERMINAL (CRT) POST
11
I
r L L WOOD BREAKAWAY POST DETAILS YV TR e CRT POST DETAIL
I | I
FRONT VIEW  SIDE VIEW PDFO1 * | PDEOI*
BCT POST FBBOI% BOLT AND NUT
CONNECTING BUFFERED END
) SECTION TO PIPE, NO WASHER DETAILED DRAWING
STEEL TUBE DETAILS NOTES: REFERENCE DWG. NO.
STANDARD SPEC. 606-46
PTEOS ¥ (DDO NOT INSTALL ON SLOPES STEEPER THAN 2: 1. SECTION 606

@ DO NOT OMIT OR SHORTEN ANCHOR SECTION.
() SEE DTL. DWG. NO. 606-05A FOR GUARDRAIL WIDENING REQUIREMENTS.

* SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

DETAIL A

INTERSECTING ROADWAY
TERMINAL SECTION

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride
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7'-3" BOX BEAM ONE-WAY DEPARTURE TERMINAL SECTION PAY LIMITS

STANDARD BOX BEAM

GUARDRAIL PAY LIMITS D

TAB (TYP.) D

L Il
| .
i 8' -0" |
| |
‘ \
I A R |
L I [ I I
| O | | @] lQoQrollcOoO |
1 iL ,,,,,,,,,,,,,, L o S NG | E— 1 |
| ¥BOX BEAM TERMINAL ‘ TRAFFIC SIDE/ ‘
| RAIL (RBMOS %) w |
| PLAN ‘
\ | |
i ‘ \ STANDARD BOX BEAM RAIL
! 4 -3" | 3 -0" ; SPLICE, NOT INCLUDED IN
‘ ! | COST OF TERMINAL SECTION (D
3 -6" 1" -6" ‘
| ; REFLECTIVE |
| ‘ |
| |
\ ‘ !
‘ 4
|

SEE DETAIL "A"

/2" DIA. HOLES FOR 3" DIA.
x TY," HEX BOLT (FBX10a%)
AND NUT (FNX10a%) WITH

2 FLAT WASHERS (FWC10a%)

END COVER
PLATE
(¥6" THICK)

™S

1
I
I

STANDARD BOX BEAM POST,

I
—

ELEVATION

BOX BEAM

SUPPORT BRACKET
(FPPO1 %)

TYPE D BOX
BEAM POST
(PSEO5 %)

I
|
SOIL PLATE A
(PLSO1%) ‘

2" x 1Y," HEX BOLT
(FBX12a%) AND NUT
(FNX12a%) WITH 2 FLAT
WASHERS (FWC12a%)

HARDWARE, AND WIDENING (D ( TRAFEIC

NOTES:

(D SEE DTL. DWG. NQO. 606-50 FOR
STANDARD BOX BEAM GUARDRAIL
AND ASSOCIATED DETAILS.

% SEE DTL. DWG. NO. 606-80 FOR
SCHEDULE OF GUARDRAIL HARDWARE.

DETAILED DRAWING

SRTEFERRIE)NSCPIEC DWG. NO.
ANDA . _
SECTION 606 606-52

BOX BEAM ONE-WAY
DEPARTURE TERMINAL
SECTION

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




¢
SPLICE TANDARD BOX BEAM

BRIDGE RAIL# 51'-0'" BOX BEAM BRIDGE APPROACH SECTION PAY LIMITS
GUARDRAIL PAY LIMITS @
e R CH S eF O NCLLDED UPPER RAIL - STANDARD BOX BEAM RAIL SPLICE ) s
LOWER RAIL - T36 x 2 RAIL CONNECTION (SEE DETAIL) P
—— A T T T T . 3 -
< " e o o o @ ° ° ° © (o o] o o ° ° ° __—— © ° o 0oJo o] <
\ \
LTRAFFIC SIDE
PLAN
2 -0Ya" 4 SPACES AT 4'-0" = 16'-0" ‘ 6 -0" ‘ 4 SPACES AT 6'-0" = 24'-0" ‘ 3 -0"
16" TS6 x 6 x Y6 BR. APP. SECT. UPPER RAIL NO. 1% 30' STANDARD BOX BEAM TS6 x 2 x Yo BR. APP.
8/4" —| A ——— B —-— . C —-—
| Z "—: 156 x 2 x /o BR. APP. SECT. LOWER RAL NO. 1% | RAIL (RBMO1) SECT. LOWER RAIL NO. 2% |
I P—pT—7— =T
< 5 £ o B I A B
=] y [=1 =] = =1 =] =] ;=] =
T o = = = = e = STANDARD BOX BEAM RAIL SPLICE
= T = = = = (NOT INCLUDED IN COST OF BRIDGE
‘ ‘ APP. SECTION)
\ | STT=TT=IT=TT=TT S TT=TT=TT=Tm | | STT=M=TT=TT=TT= =TETE=T=T=T =T=m=T= ETT=TT=TT= =TT=T=M= = ==T=
L 1 - - A, - y L -t AN
il ‘H‘ | ‘H‘ I it \H‘ i \H‘ I o i i i RARDRARE. AND WIDENNG &
‘} }‘ ‘} }‘ ‘} h ‘} u ‘} N ‘} u ‘H\ ‘W ‘W ‘W HARDWARE AND WIDENING @
| | | |
=’ T o g R 1’ 7 | gia gin | pia
A~ @ g~ c~—
ELEVATION
311" (TYP. % " "
L el | 1" DIA. HOLES FOR %" DIA. x
| 3'-8Ya" (TYP. )% | 8" HIGH STRENGTH HEX BOLT
T 4 x ! BRIDGE RAIL# 2'-0Ys" (FBX20b*) AND NUT (FNX20b%)
BRIDGE RAIL# 2 0" 16 x 4 x Va : = WITH TWO HARDENED FLAT
| L WASHERS (FWC20b%) (TYP. )
e TS6 x 2 T0 TS6 x 6 TS6 x 2 10 TS6 x 6 = =
. K\\ RAIL CONNECTION ‘ RAIL CONNECTION BRIDGE RAIL#
‘ ool oo : y % Pomely Poem: i " "
B e e e N —n - T 1" DIA. HOLES FOR %" DIA. x
T i T 5" SR 4" HIGH STRENGTH HEX BOLT TS6 x 2 TO TS6 x 6 CONNECTION SLEEVE*
! L l ! (FBX20b%) AND NUT (FNX20b%)
‘ FLUSH —~—| WITH TWO HARDENED FLAT
WASHERS (FWC20b*) (TYP.)
| | 2 -8, TS6 x 2 TO TS6 x 6 RAIL CONNECTION DETAIL
2’ -5 L DT Gwele| — — = ‘T
(TYP. ) #t I | $ L T ] I < -
TS6 x 2 RAI — | / > |
CONNECTION TS6 x 2 RAI — . . P
| , | , , CONNECTION 6 ;33/41 123/4{ 6 TS6 x 2 CONNECTION SLEEVE*
‘ TS6 x 3 x '/a (TYP.)
| I | L <=1 cap
| [ il | [H il BRIDGE RAIL#
‘ J—‘J\/—L ‘ J—‘J\/J—L OR LOWER RAIL NO. 1
I Vi V
o o TS6 x 2 RAIL CONNECTION DETAIL
L= =]
L_1 L_1
NOTES:
BOX BEAM - BRIDGE APPROACH SECTION TYPE 1 BOX BEAM - BRIDGE APPROACH SECTION TYPE 2 (DWDENING 1S REQUIRED IF FINISHED SHOULDER
Vy" DIA. HOLES FOR %" DIA. x 75" IS LESS THAN 2'-0" FROM THE TRAFFIC LANE.
HEX BOLT (FBX10a%) AND NUT (FNX10a%)
WITH 2 FLAT WASHERS (FWC10a%) BOX BEAM RAIL (RBMOI%) @SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
L WASHER ON POSTS WITH REEL ECTIVE TP P1 THRU P9 REFECTIVE TAB REGUIRED BEAM GUARDRAIL AND ASSOCIATED DETAILS.
TAB) (TYP. P1 THRU PS) TYPE B BOX BEAM POST* 4"‘ r“f.’) (TYP. P1 THRU P9) EVERY 4TH POST (TYP. )@ % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
- OF GURADRAIL HARDWARE.
'/>" DIA. HOLES FOR 3"
. — BOX BEAM SUPPORT BRACKET TYPE A BOX BEAM POST  _, 2 o 8 #SEE BRIDGE PLANS.
8 (FPPOTX) (TYP. P1 THRU P9) of (PSE08%)  (WITH EXTRA 8 FEx 008 AND NI (FNX100m)
. . HOLE FOR LOWER RAIL
AR N SUPPORT BRACKET) v(v’l:wc 120 e A THRU P9) Cgn
2 -4" OR AS REQUIRED (FBX120%) & NUT (FNX120%) a . o 1'-9" (POSTS P1 THRU P6)
TO MATCH BRIDGE WITH 2 FLAT WASHERS BOX BEAM SUPPORT 2' -0" MIN, 2'-0" (POSTS P7 THRU P9)
RAIL HEIGHT (TYP. PI (FWC12a%) (TYP. P1 THRU P9) BRACKET (FPPOI %) 9 [0}
THRU P9) . (TYP. P1 THRU P8) BOX BEAM SUPPORT EDGE OF
7" FOR TYPE 1 BR. APP.
~— 12" APPROX. SECT. 9" FOR TYPE 2 BR. ~—9" APPROX. BRACKET (FPPOT¥) [RAEF I
RAIL WIDTH APP. SECT. (TYP. PI RAIL WIDTH
THRU P9)
A 2% SLOPE
p VARIABLE DETAILED DRAWING
NORMAL SLOPE REFERENCE DWG. NO.
STANDARD SPEC. _
T LA L SHOULDER LA SECTION 606 606-53
msom PLATE (PLSOI%) ’] ’] ’] BOX BEAM BRIDGE
(TYP. PI THRU P9) APPROACH SECTIONS
SECTION A-A SECTION B-B SECTION C-C GUARDRAIL WIDENING DETAIL "
(TYP. AT POSTS P1 THRU P6) (TYP. AT POSTS PT & P8) (POST P9) (TYP AT POST P1 THRU P9) EFFECTIVE: FEBRUARY 2005
=—  WONTANA DEPARTHMENT
ML . OF TRANSPORTAT 10K




1" DIA. HOLES IN BOX BEAM RAIL
FOR ¥" DIA. x 8" HIGH STRENGTH
HEX BOLT (FBX20b%) AND NUT
(FNX20b%) WITH TWO HARDENED
FLAT WASHERS (FWC20b%)

CONNECTION SLEEVE ATTACHED TO
BRIDGE RAIL (TYP. ) # (/4" THICK
STEEL FORM FIT TUBE TO RECEIVE
TS6 x 6 x g BOX BEAM RAIL)

TRAFFIC SIDE

1" x 4" SLOTS REQUIRED TOP AND
BOTTOM OF CONNECTION SLEEVE

STANDARD BOX BEAM

BRIDGE RAIL #

GUARDRAIL PAY LIMITS (D

STANDARD BOX BEAM
RAIL (RMBO1 %)

~—2'1" GAP

—~l——  TRAFFIC

2'-4" OR AS
REQUIRED TO
MATCH BRIDGE
RAIL HEIGHT

STANDARD BOX BEAM POST,
HARDWARE AND WIDENING (D

H/

ELEVATION

NOTES:

(D SEE DTL. DWG. NO. 606-50 FOR STANDARD
BOX BEAM GUARDRAIL AND ASSOCIATED
DETAILS.

@ USE ON EXIT END OF ONE-WAY TRAFFIC
BRIDGES ONLY.

% SEE DTL. DWG. NO. 606-80 FOR
SCHEDULE OF GUARDRAIL HARDWARE.

#SEE BRIDGE PLANS FOR MORE DETAILED
INFORMATION ON BRIDGE RAIL AND
CONNECTION DETAILS.

::::}‘
DETAILED DRAWING
SRTEFERRIE)NSCPIEC DWG. NO.
ANDA . _
SECTION 606 606-54

BOX BEAM ONE-WAY BRIDGE
DEPARTURE SECTION

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




STANDARD BOX BEAM

48' -2'/4" OPTIONAL BOX BEAM TERMINAL SECTION PAY LIMITS

GUARDRAIL PAY LIMITS @

24" -0"

"-0"  1'-0"

PC 323098
COMPOSITE TUBE

PC 32307A
OUTER TUBE

COMPOSITE TUBE

T L T I T o I — I — — B —
= 0o offo o = = =) D = NN N N N O AN SN NN
\\\A*SSANDARD BOX BEAM RAIL SPLICE, 12" -8" 10"
NOT INCLUDED IN COST OF
TERMINAL SECTION. @) AR SPACE
24" -0" 2 1%
PLAN
END ANCHORAGE ASSEMBL;__W
be 323064 oe 32301 (SEE DTL. DWG. NO. 606-56A)
////ﬁTELESCOPNG SECTION ‘ 4 -0 INTERUEDIATE ‘ ‘
| | |
ol S o o o — — — _ _ -l
] T ] [ I [N SN NN NN TSNS NN N AESSS @WL\X\\% E£4_:—JI§H
P i i i pld =L ° I
| | | | PC 323054 ” = m
I I I I ConmECTOR | ME H L
I I I I / CROUND LINE I . ==t
T T T T T i T
I I I I I [ |l
i i i i L ¥
ll ll ll ll XK L —
N N N N D FoRCh o A = F
i i i i ATTACHUENT DETALS. il D ||
Lt Lt Lt Lt LIl N o
i b =~
1 6 -0 1 6 -0 1 6 -0" 1 6 -0" 6 -0" 6 -0 ! 6 -3 H |
T - >
Lol |
L] L]
& |
ELEVATION
36" 15 -2Ys"
3'-0" -0"
COMPACT SLOPES TO MEET THE 31 OR
DENSITY REQUIREMENTS OF STANDARD FLATTER
SPECIFICATION SECTION 203. 03. =
S
APPROX.
[
- POST WIDTH
z
o 10: 1 OR
2'-0" WIDENING @/ é . FLATTER
i z = 5 SNNVETSNN S NSNS === .
I ) g ) 7T =[NNAAANANN S ENRANENANRRNANENS VSN x| s
.,
>0 \
EDGE OF SHOULDER OR FACE OF GUARDRAIL

=]
9" APPROX. RAII.JT
AND POST WIDTH

NOTES:

(PLACE A SELF-ADHESIVE OBJECT MARKER ON
THE FACE OF THE NOSE ASSEMBLY, HAVING
ALTERNATING RETRO-REFLECTIVE BLACK AND
YELLOW STRIPES SLOPED DOWNWARD AT AN
ANGLE OF 45° TOWARDS THE SIDE ON WHICH

TRAFFIC IS

@FLARE THE
AT A RATE
FLARES OF
USED. THE
SHOULDERS

TO PASS.

END SECTION AWAY FROM TRAFFIC

OF 50:1 FOR 50 FEET C(ILLUSTRATED).
50:1 FOR 100 FEET MAY ALSO BE
FLARE MAY BE OMITTED ON ROADS WITH
GREATER THAN 2 FEET IN WIDTH.

@ OBTAIN ENGINEERS APPROVAL OF MANUFACTURER
INSTALLATION OPTIONS WHEN SITE CONDITIONS
PREVENT THE USE OF THE OPTION SHOWN ON THIS

DETAIL.

(@ SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX BEAM

GUARDRAIL AND ASSOCIATED DETAILS.

GUARDRAIL WIDENING

———  TRAFFIC

DETAILED DRAWING

ANDA . -
SECTION 606 606-55A

OPTIONAL BOX
BEAM TERMINAL
SECTION - WY-BET

EFFECTIVE: FEBRUARY 2005

MONTANA DEPARTMENT
OF TRANSPORT AT ION

serving you with pride




STANDARD BOX BEAM 47'-6/4" OPTIONAL BOX BEAM TERMINAL SECTION PAY LIMITS
GUARDRAIL PAY LMITS @ 36'-0" STANDARD BOX BEAM GUARDRAIL @ 11" -6'4" BEAT BOX BEAM TERMINAL SECTION
3 -0" ‘ 3'-0" 3'-0" ‘ 8' -6l/4" 2'-5%"
T __ T T T o T T T T
B [0 oJ[o o B = 2] [©c o][o o] 2] ] =) I-f@kg B = 3
T\ STANDARD BOX BEAM RAIL SPLICE. N\ STANDARD BOX BEAM RAIL SPLICE @ BEAT BOX BEAM
NOT INCLUDED IN COST OF RAIL SPLICE

TERMINAL SECTION. @

REFLECTIVE TAB (TYP.) @
f - - — LN

i T i i i T i I | &

ROUN IN
I I u I / SROUND LINE I I u }}

I
i
i SEE DTL. DWG. NO. b
[0 [0 LI N N Il L P 606-568 FOR TERMINAL b
} M } SECTION DETAIS b
-

(] 1] [y [y [ [ [ (][] (] \‘ I
W W W il il il il L by
‘ 6 -0 ‘ 6 -0 ‘ 6 -0 ‘ 6 -0 ‘ 6 -0" ‘ 6 -0 ‘ 6 0" ‘ 8 -6l 1‘ ‘ |2 -5
T T T T T T T T \r\‘“
I
P
P
P
P
ELEVATION [
|
}\ I
P
P
37'-9" 12'-9Y," L
3 -0 34" -9"
COMPACT SLOPES TO MEET THE 3:1 OR
DENSITY REQUIREMENTS OF STANDARD FLATTER
SPECIFICATION SECTION 203. 03. S
3
b 6" APPROX.
RAIL WIDTH
10: 1 OR =
FLATTER G 10t 1 OR
T ] FLATTER
L e 2 1
2'-0" WIDENING @ . ; . S— x x - e 5 . DH
T o o][o ol I ] L 1'-0
S
9" APPROX. RAILAT 50 \
AND POST WIDTH EDGE OF SHOULDER OR FACE OF GUARDRAIL
NOTES: 6
(PLACE A SELF-ADHESIVE OBJECT MARKER ON (®OBTAIN ENGINEERS APPROVAL OF MANUFACTURER TRAFFIC
THE FACE OF THE NOSE ASSEMBLY, HAVING INSTALLATION OPTIONS WHEN SITE CONDITIONS
ALTERNATING RETRO-REFLECTIVE BLACK AND PREVENT THE USE OF THE OPTION SHOWN ON THIS DETAILED DRAWING
YELLOW STRIPES SLOPED DOWNWARD AT AN DETAIL. GUARDRAIL WIDENING REFERENCE DWG. NO
ANGLE OF 45° TOWARDS THE SIDE ON WHICH L XENC| . .
TRAFFIC IS TO PASS. @ SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX BEAM STaNDARD SFEC 606-558B
® GUARDRAIL AND ASSOCIATED DETAILS. SECTION 606
@FLARE THE END SECTION AWAY FROM TRAFFIC
AT A RATE OF 50:1 FOR 50 FEET (ILLUSTRATED). OPTIONAL BOX
FLARES OF 50: 1 FOR 100 FEET MAY ALSO BE BEAM TERMINAL
USED. THE FLARE MAY BE OMITTED ON ROADS WITH _
SHOULDERS GREATER THAN 2 FEET IN WIDTH. SECTION BEAT
EFFECTIVE: FEBRUARY 2005
=—  WONTANA DEPARTMENT
A e OF TRANSPORTATION




PC 323126
%" DIA. x 7/p" HEX
BOLT WITH ONE FLAT
WASHER AND HEX NUT

2" =11

POST ATTACHMENT DETAIL
(TYP. AT PQSTS P2, P3 AND P4)

REFLECTIVE CHANNEL

PC 32306A
/HSS 6" x 6" x
|

777777 IR
Lyl
Iyl
& P
) [
2" DIAL x 15" H
HEX BOLT WITH 2 . .
2" -q| FLAT WASHERS I PBS$6A38LE
AND HEX NUT Il
I
I
PC 32515A |
STEEL POST |
I
I
I
I
1l
\
(-
(-
(-
[
A 3 -0"
[
(-
o
POST ATTACHMENT DETAIL
(TYP. AT POSTS P6, P7 AND PB)
PC 32307A
T ox 1" ox Yg"
QUTER TUBE
******* Bkl
(T
N (T
8 i
,,,,,, LI
T T
Y. i |
2 ~ 5" DIA. x 15" H
HEX BOLT WITH be 96416
_a1.+| 2 FLAT WASHERS I
2°-4%2" {ND HEX NUT i SHELF ANGLE
I
I
PC 32515A |
STEEL POST |
I
I
I
I
1l
L

PC 143959A
STEEL POST

PC 32307A
PC 32306A 7" x V"
/HSS 6" x 6" x ¥g" OUTER TUBE
,,,,,, - =
\ \
| I | |
| I | |
I |
7777777 F e e _—=—agl _ _ _ _ _
|
I
I
I
I
I PC 32305A 1" DIA. x 3'-0"

i CONNECTOR

It

e

3 -0

POST ATTACHMENT DETAIL
(POST P5)

PC 4192G, PC 50446,

AND PC 50926
NOSE RESTRAINT
CABLE ASSEMBLY

A
PC 4106B

I BREAKAWAY TENSILE

ALL THREAD ROD
WITH 2 HEX NUTS
EACH END

PC 323004
///ﬁfnoss ASSEMBLY

RUBBER PADS —y /
TF——— — i
\ N ‘
e ‘
77777 b4 _] —
o
PC 722G NOSE PC 96426
RESTRAINT BRACKET SHELF ANGLE | PC 774A
PC 30000 /BEARING PLATE
ATTACHED TO PQST
PC 9852A ASSEMBLY 2} WITH CI/ﬁDDhE )?52"
GROUND STRUT\\ C 10 llIIlIlIlIlIlIlIlIlIll LAG SCREWS
fe | e
| \ PC 7066 I H 1" DIA. HEX NUTS
| | %" DIA. x 10" HEX PIPE SLEEVE I I WITH ONE FLAT
i | BOLT WITH 2 FLAT i I WASHER (EACH END)
| | WASHERS AND HEX 1 I
| | NUT (TYP.) f 1 PC 7216
\‘ ‘ ‘H I PLATE WASHER 3%" DIA. x 1,"
o _g===g LAG SCREW WITH
== ‘ Ry T ONE FLAT WASHER
‘ | 2 ~ %" DIA. x T'," \‘ |
| ‘ HEX BOLT AND PC 766G \
\ HEX NUT (TYP.) SOIL PLATE | ‘
ﬂ } (TYP. ) Q }
o PC 736G ]
FOUNDATION
—N— TUBE (TYP. ) R Ve—
\
‘ 6 -3 ‘ PC 40668 WOOD

END ANCHORAGE ASSEMBLY

BREAKAWAY POST J

BILL OF MATERIAL

PC QTY DESCRIPTION

7066 | PIPE SLEEVE, 2" DIA. x 6"

7216 1 PLATE WASHER, 3" x 4" x %"

1226 | NOSE RESTRAINT CABLE BRACKET

7366 2 STEEL TUBE, 6" x 8" x 5'-0"

1666 2 SOIL PLATE, 18" x 24" x /"

774A | SLOTTED BEARING PLATE

30006 | CABLE ASSEMBLY

31486 2 /a" DIA. x 2" LAG SCREW

32406 3 %" DIA. ROUND WASHER

32456 3 Y%e" DIA. HEX NUT

32546 3 %" DIA. x 1" LAG SCREW

32556 5 3%" DIA. ROUND WASHER

32646 2 %" DIA. x 5" LAG SCREW

33506 4 5" DIA. HEX NUT

34786 4 %" DIA. x TY" HEX BOLT

37006 4 ¥." DIA. ROUND WASHER

37106 2 ¥" DIA. HEX NUT

40446 4 1'/a" DIA. HEX NUT

40668 | WooD POST, 6" x 8" x 3'-6Y,"
41068 3 RUBBER PAD, 15" x 3" x 4"
41926 q '/a" CABLE CLAMP

43006 18 /2" DIA. ROUND WASHER

43036 9 " DIA. HEX NUT

43086 9 2" DIA. x 1Y/," HEX BOLT

47196 2 %" DIA. x 10" HEX BOLT

43026 2 1" DIA. ROUND WASHER

439036 4 1" DIA. HEX NUT

50446 | AIRCRAFT CABLE, '/a" DIA. x 6'-10"
50926 2 /2" AIRCRAFT CABLE THIMBLE

51886 3 %e" DIA. x 7'/" HEX BOLT

54236 | 1'/4" DIA. x 36" ALL THREAD ROD
96406 3 POST ANGLE, 5" x 35" x 3%" x 4%,"
96416 3 SHELF ANGLE, 42" x Yg" x 1I'-T7'"
96426 | SHELF ANGLE, 4'%" x Yg" x 11"
9852A | STRUT AND YOKE ASSEMBLY
149594 l 5'-4" STEEL POST
32300A | WY-BET NOSE ASSEMBLY
32301A l HSS 6" x 6" x 10" INTERMEDIATE SPACER
32305A | BREAKAWAY TENSILE CONNECTOR
32306A | HSS 6" x 6" x ¥g" TELESCOPING SECTION
32307A | OUTER TUBE
323098 | 6" 0.D. x Y4" x 12'-7%" COMPOSITE TUBE
323108 | 6" 0.D. x 8" x 5'-11Y%"COMPOSITE TUBE
323126 3 REFLECTOR CHANNEL
32515A 6 5'-4" STEEL POST

/

B

fg\/if

SECTION A-A

3%" DIA. x 5"
LAG SCREW WITH
ONE FLAT WASHER

DETAILED DRAWING

REFERENCE
STANDARD SPEC.
SECTION 606

WY-BET BOX

BEAM TERMINAL
SECTION DETAILS

EFFECTIVE: FEBRUARY 2005

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORT AT ION
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3 INTERMEDIATE POSTS (NO
CONNECTION TO RAIL REQUIRED)

STANDARD W-BEAM GUARDRAIL

39' -0" BOX BEAM TO W-BEAM TRANSITION SECTION PAY LIMITS

SEE ANCHOR DETAIL (SPRING COMPENSATORS
ARE NOT REQUIRED AT THIS LOCATION)

CABLE END

ASSEMBLY (RCE03%)

STANDARD BOX BEAM

PAY LIMITS @

GUARDRAIL PAY LIMITS (D

30" -0" - S
SEE DETAIL "A" { ot N 6: 1 SLOPE BREAK LINE
FIRST W-BEAM POST 3-0"| 3'-0" 3 -0 SEE DETAL "B
1'-0" | 5 -0"
|
\ .H ﬁ 11 [ — —— e —— = * = = = :+
\ ‘ 6 -3 ‘ 6 -3" ‘ 6 -0" 3 0" 370" 3\._%3._0.. 3 0|3 -0 L
f T T T T T BOX BEAM
NESTED W-BEAM 6 -0" 6 o 6 -0 GUARDRAIL
W-BEAM GUARDRAIL  GUARDRAIL (FIRST /

¥a" DIA.

|
N—I" DIA. HOLES IN BOX

BEAM RAIL BOTH SIDES

DETAIL A
PLAN

CABLE

Ya" DIA.
HEX BOLT
(FNX20b%) WITH 2 HARDENED
FLAT WASHERS
(3 PER CONNECTION)

NESTED
W-BEAM

x 8" HIGH STRENGTH
(FBX20b%) AND NUT

(FWC20b %)

12' 6" SPAN ONLY) X ‘ 1" -2"
_ Aj rﬁ ‘ 3“ Il 4" Il 4" |
( TWO-WAY TRAFFIC T ! } } 1
_ Yy T A TR A
) oR ( ONE-WAY TRAFFIC 3" Va" DIA. ] " N —
. HOLE i i U
BOX BEAM TO W-BEAM TRANSITION SECTION ® Y2 1" 3" 3" 3"
ONE-WAY TRAFFIC 1 ‘ ‘ ‘ ‘
OR —— - - D— OO O —
" T 3/, 3 3 3
8" X 4-- X |/u L 45' I Il Il ]
"/i¢" DIA. HOLES FOR OR 2 - !/" PL. WELDED 2'/4" ﬁ{* @*' @ ' EP
Y% DIA. x 8" HEX BOLT OR /2" BENT PL.
L
:EE?::E:; VAV'I\lTDH NZUTFLAT | Stop ‘,/‘RE%TU':;FE%NER PL.. %" DIA. (TYP.)
WASHERS (FWC14a%) E
2ECTION F-F ANCHOR ANGLE @ PLAN
DETAIL
W' TYP ) iy V2n %" DIA. BRASS KEEPER ROD
******************* 3 -0" / (BEND BOTH ENDS AFTER
/I/l ] | I INSTALLING CABLE)
- = S Ad
= == — 3 -0" ANCHOR ANGLE
\S (SEE  DETAIL) =
%" DIA. GUARDRAIL CUT AND WELD ® o
BOLTS AND RECESS AS NEEDED SECTION A-A 5" e Ya 12
CUT AND BEND NUTS (FBBOT%) 2= A 5550 .
(4 REQUIRED) - 2900 -
AS NEEDED TO DETAIL B # ] ¢
FIT W-BEAM® PLAN A A ELEVATION
c 0 CABLE END
-1 ASSEMBLY (RCE03%)
(3 PER ANCHOR) NOTES:
2 -g" 3% 2 -q" LB :
1 " ()SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
|3/4"ﬁ y_.%ﬁ’]-liz 6 BOX BEAM RAIL 8 - %' DIA. HOOKED W BEAM GUARDRAIL AND ASSOCIATED DETAILS.
‘ ‘ A 12 GA. S 7 . PLAN
5 ST (REMO1X) ANCHOR RODS (FRH20a%) @ SEE DTL. DWG. NO. 606-05A AND 606-05B FOR
:::::::‘iﬁ&‘f:::fE::::::::::f:* 77777 | gITFF:_AHTEXWANSUHTER(F('\:TXWZCOZOO*;;) STANDARD W-BEAM GUARDRAIL AND ASSOCIATED
o o % ON EACH ROD DETAILS.
:::::::JLL:::L o ___ b @) MANUFACTURE ANCHOR ANGLES USING AASHTO M270
¥ \ 3 -0" GRADE 36 STEEL. ALL WELDING IS TO CONFORM
P
-+ ‘ I TO THE APPLICABLE AWS CODE.
| I e
W-BEAM RAIL 1™ TYPE A BOX u SECTION B-B v{imo%b o Bor o e or ™ (@ GALVANIZE ANCHOR ANGLES IN ACCORDANCE WITH
(RWMO2a- b* I BEAM POST — %" DIA. HOLES IN BOX %" DA, x 7Y" HEX BOLT AASHTQ MI11. NO PUNCHING, DRILLING, WELDING
OR RWM22a-b%) (PSEO8%) — BEAM RAIL BOTH SIDES AND (FBX100%) ANDzNUT (FNX100%) OR CUTTING IS PERMITTED ON COMPONENTS AFTER
(NESTED FIRST %" x 2Y2" SLOT IN W-BEAM WITH 2 FLAT WASHERS (FWC10a%) CALVANIZING.
126" SPAN ONLY) C — -D RAIL FOR ¥" DIA. x 8" HIGH
STRENGTH HEX BOLT (FBX20b%) (®USE CLASS "DD" CONCRETE TO CONSTRUCT ANCHOR.
AND NUT (FNX20b%) WITH 2
DETAIL B HARDENED FLAT WASHERS R @ANY HOLES, CUTS, SLOTS OR WELDS MADE ON THE
ELEVATION (FWC20b%) 3 W-BEAM OR BOX BEAM RAIL AFTER GALVINIZING IS TO
e - BE PAINTED WITH AN APPROVED GALVANIZING PAINT.
. @LAP ALL W-BEAM SPLICES IN THE DIRECTION OF
L ADJACENT TRAFFIC.
1 2" W 1Y 253{53 * SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
\ \ \ 12 oA OF GUARDRAIL HARDWARE.
%" DIA. HOLES .
. i [ [ [ DETAILED DRAWING
” 5 1 7@@@7 P~ REFERENCE DWG. NO.
2 | . | | STANDARD SPEC. 606-58
1, 29 . BOX BEAM SUPPORT V2" DIA. x 1/2" HEX BOLT SECTION 606
‘ L /21 Féth 5/: 1[')/|3A SGF.JAIg%R%?LLTBCJStTOT& BRACKET (FPPOTX) :Eﬁ::gg:; QI'I\lTDH NZUTFLAT
\ \ \ RECESS NUT (FBBO1%) TYP. + WASHERS (FWC12a%) BOX BEAM TO W-BEAM
TRANSITION SECTION
7" x 4" x V" L SECTION D-D SECTION C-C
DETAIL EFFECTIVE: FEBRUARY 2005
=— WONTANA DEPARTMENT
O ovice  OF TRANSPORTATION




REFLECTOR (®

/ Wil o

2" -10%,"

[ #6 REBAR

LOOP DETAIL

Bt
|

A706, GRADE 60 FOR REBAR BEING WELDED

TO LOQOPS.

LOOP ENDS CONSIST OF SMOOTH ROUND BARS
CONFORMING TO AASHTO M270, GRADE 36.

COLD BEND THE LOOPS BY USING A JIG THAT
WILL PRODUCE AN ACCURATE RADIUS WITHOUT

MARRING THE BAR.

FACILITATE BENDING.

WELD REBAR TO LOOPS USING '/g" DIA.
DO NOT TACK WELD THE PIECES TOGETHER

ROD.
PRIOR TO WELDING.

DO NOT HEAT THE BAR TO

E8018

USE A CERTIFIED WELDER IN ACCORDANCE WITH

THE CURRENT EDITION OF AWS DI. 4.
WELDED ASSEMBLY IN THE FORM

PLACE THE

DO NOT

UNTIL IT HAS BEEN INSPECTED.

NO ADDITIONAL WELDING IS PERMITTED ON THE
SMOOTH ROUND BARS OR REINFORCING STEEL.

| 2
2" R

OPTIONAL LOOP DETAIL

OPTIONAL LOOP FABRICATION REQUIREMENTS:

USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTQ
M270, GRADE 36 TO FABRICATE THE OPTIONAL LOOPS.

COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT
THE BAR TO FACILITATE BENDING.

NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
REINFORCING STEEL.

(DUSE CLASS "DD" CONCRETE OR EQUIVALENT.
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END VIEW REBAR DETAI
ELEVATION VIEW
%" DIA. BAR
7" Rk
> NOTES:
LOOP FABRICATION REQUIREMENTS: ‘ 3 -3" ‘
¥" DIA. BAR VAN TYP. ) 1. USE REINFORCING STEEL CONFORMING TQ ASTM

@REINFORCING STEEL C
GRADE

AASHTO M31,

(® REFLECTORIZED TYPE

I (HIGH INTENSITY)
SHEETING, WHITE OR
YELLOW PER MUTCD

S o oS
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REFLECTOR
(SEE NOTES)
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ONSISTS OF DEFORMED BARS CONFORMING TO
60.

@CONNECT EACH 10" SECTION WITH CONNECTING PINS AS DETAILED
AND CONFORMING TO AASHTO M270, GRADE 36 OR BETTER. CONNECTING
PINS NEED NOT BE PAINTED.

@ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER

TO FACILITATE FORM REMOVAL.

(® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST
ASSEMBLE AND PIN SUFFICIENT NUMBER OF
PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER
FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT,

CONCRETE BARRIER RAIL.

AS ON TANGENT.

® ATTACH REFLECTORS TO RAIL EVERY 30'.
MANUF ACTURER"' S SPECIFICATIONS FOR ADHESIVE MOUNTING.
(FLUSH) MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.

PAVED

RECTANGULAR CUTOUTS ARE ACCEPTABLE.

CURVES AS WELL

THIS IS TO BE DETERMINED EARLY IN FABRICATION.
FOLLOW THE

IN NARROW

* ¥," CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED SO THAT A
SMOOTH EDGE RESULTS. ) !2" CHAMFER IS ACCEPTABLE.

DETAILED DRAWING

REFERENCE
STANDARD SPEC.
SECTION 554, 606

DWG. NO.
606-60

CONCRETE
BARRIER RAIL

EFFECTIVE: FEBRUARY 2005

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORT AT ION




REFLECTOR ®

1'/," DIA. PIN
W/ 3" SQUARE
WASHER (SEE
DETAIL)

I
L
1

T T
[ ﬂ [ 84"
\ LOOP (TYP.) \ \ 12y
| | / (SEE LOOP DETAIL) S P — “
Cﬂ::}::::::::::::: a ‘ I "
| ‘k‘ | 772
o E::::::::::::f —_—T 2-_8--
2= —=—=———=——=1 OPTIONAL LOOP (TYP.) 5 o _
‘ (SEE OPTIONAL i | 72
LOOP DETAIL) === L "
CT\:}}:::::::::::::J m ‘r 10/4 1= |3/4"
== n d k ‘ ﬂ ****i ******** H
T % see noTE T L K
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‘ 3o 3-100 24 ‘ 3 3
T T 1
END VIEW
% SEE NOTE ELEVATION VIEW * SEE NOTE
3" SOUARE WASHER
:K‘C‘K Lgﬁ;()) o /—lNTERMEmATE REBAR NOT SHOWN END VIEW
™~ P FOR CLARITY
e
B
—hl 1" -1 ||/2.. @f f
BN -
I 10' -0"
4”1 L‘* 14"
8" DIA. HOLE
CONNECTING PIN DETAIL FOR SPECIFIC SITES PLAN VIEW
SENSITIVE TO SMALL
ANIMAL CROSSINGS %% "s {TYP.)
#w's @ REFLECTORIZED TYPE
111 (HIGH INTENSITY)
SHEETING, WHITE OR
T 77 T YELLOW PER MUTCD
||/2" CL. . | |
(TYP. ) ‘ ‘
9%"
#5's AT 11" 0O.C. % \ \ #5 REBAR — %
(SEE REBAR DETAIL) b d r } } 1" -6'/," 3" 3"
7%, 2" -2V . ]
1," CL. Ya :' ': 11" R
(TYP. ) o o u | | > & &
" | |
r | " \ A
L - — — = I | |87 T H %"
e b
REFLECTOR
5 10 SPACES AT 11" (SEE NOTES)
END VIEW REBAR DETAIL
ELEVATION VIEW %" DIA. BAR
L% R NOTES:
X@ > (@ USE CLASS "DD" CONCRETE OR EQUIVALENT.
‘ - ‘ @REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
P_FABRICATION REQUIREMENTS: AASHTO M31, GRADE 60.
%" DIA. BAR % (a) LA iy I. USE REINFORCING STEEL CONFORMING TO ASTM ‘ () CONNECT EACH 10" SECTION WITH CONNECTING PINS AS DETAILED
%/ 4 . A706, GRADE 60 FOR REBAR BEING WELDED ‘ < AND CONFORMING TO AASHTO M270, GRADE 36 OR BETTER. CONNECTING
% R T0 LOOPS. /mje-- PINS NEED NOT BE PAINTED.
2" R
) . 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS 7 @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER
(- i i %3/4 CONFORMING TO AASHTO M270, GRADE 36. TO FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.
& 2'-10% | 3. COLD BEND THE LOOPS BY USING A JIG THAT OPTIONAL LOOP DETAIL (® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
WILL PRODUCE AN ACCURATE RADIUS WITHOUT Or TIONAL LOUOF DETAIL PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER
4 #6 REBAR MARRING THE BAR. DO NOT HEAT THE BAR TO OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT
— FACILITATE BENDING. PROPER FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT,
k ) CURVES AS WELL AS ON TANGENT. THIS IS TO BE DETERMINED EARLY
4. WELD REBAR TO LOOPS USING Yg" DIA. EBO1B OPTIONAL LOOP FABRICATION REQUIREMENTS: IN FABRICATION.
ROD. DO NOT TACK WELD THE PIECES TOGETHER
LOOP DETAIL PRIOR TO WELDING. I. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO ® ATTACH REFLECTORS TO RAIL EVERY 30'. FOLLOW THE

5. USE A CERTIFIED WELDER IN ACCORDANCE WITH
THE CURRENT EDITION OF AWS D1.4. DO NOT
PLACE THE WELDED ASSEMBLY IN THE FORM
UNTIL IT HAS BEEN INSPECTED.

6. NO ADDITIONAL WELDING IS PERMITTED ON THE
SMOOTH ROUND BARS OR REINFORCING STEEL.

M270, GRADE 36 TO FABRICATE THE OPTIONAL LOQPS.

COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT
THE BAR TO FACILITATE BENDING.

NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
REINFORCING STEEL.

MANUFACTURER' S SPECIFICATIONS FOR ADHESIVE MOUNTING. IN NARROW
PAVED (FLUSH) MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.

* ¥," CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED SO THAT A
SMOOTH EDGE RESULTS.) '2" CHAMFER IS ACCEPTABLE.

%% USE THIS RAIL ON A CASE-BY-CASE BASIS AS SPECIFIED IN THE PLANS.

DETAILED DRAWING

ANDA .
SECTION 554, 606 606-61

ALTERNATE CONCRETE
BARRIER RAIL

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




TRAFFIC TRAFF IC TRAFFIC NON-TRAFFIC
SIDE SIDE SIDE SIDE

2" DIA. PINNING

HOLE (TYP.)

4" (TYP.)

TYPE 2 ANCHOR:
16" DIA. HOLE

TYPE 3 ANCHOR:
136" DIA. HOLE

ATTACHMENT "A" DETAIL

ATTACHMENT "A"
(SEE DETAIL)

TRAFFIC
SIDE

TRAFFIC
SIDE

ATTACHMENT "A"
(SEE DETAIL)

ATTACHMENT "A"
(SEE DETAIL)

CONCRETE PAVEMENT
/| X

NON-TRAFFIC
SIDE

ATTACHMENT "B"
(SEE DETAIL)

\ ) x .

\' ' \ \' \
OPTION | = TRAFFIC ON BOTH SIDES OF C.B.R. END VIEW END VIEW
OPTION 2 = TRAFFIC ON ONE SIDE OF C.B.R. (OPTION 1) (OPTION 2)

ATTACHMENT
LOCATION (TYP.)

LT
TN

z 1 1
12%" (TYP.) I | |
DRILL 1" DIA. PILOT HOLES
- WHEN NECESSARY
1" DIA. x 30"
GALVANIZED STEEL PIN
END VIEW (TYP.) END VIEW
(OPTION 1) (OPTION 2)
TYPE 1 ANCHOR
(FOR TEMPORARY OR PERMANENT CONCRETE BARRIER
RAIL INSTALLATIONS ON ASPHALT PAVEMENT)
PINNING HOLE <(TYP.)
2'-0" 2'-0"
a‘ ’« 1"-0"
\
(=4 O,/ o o
| [ | |
o (=) o S
N -0"4 [I— 2'-0
TYPE 1 ANCHOR
PLAN VIEW
3
TYPE 2 ANCHOR: . 3
3“ X I/z" X 5'/2" 4" —~ II/2 /4////9"
TYPE 3 ANCHOR: :
3" x %" x 5V | T———13/¢" DIA.
|
| TYPE 2: s
TYPE 3: 3% TYPE 2 ANCHOR:

3" x 3" x 5" L x 8"

TYPE 3 ANCHOR:
3" x 3" x 3/3" L x 8"

TYPE 2 ANCHOR
PLAN VIEW

TYPE 2 ANCHOR:
176" DIA. HOLE

TYPE 3 ANCHOR:
136" DIA. HOLE

TYPE 2 & 3 ANCHORS
(FOR TEMPORARY CONCRETE BARRIER RAIL
INSTALLATIONS ON CONCRETE PAVEMENT)

ATTACHMENT
LOCATION (TYP. )

L
[T

‘ 5 -0"

TIYPE 3 ANCHOR
PLAN VIEW

NOTES:

(DUSE THESE ANCHORS WITH STANDARD CONCRETE BARRIER
RAIL (C.B.R.), AS SHOWN IN DTL. DWG. NO. 606-60,
WHEN DEFLECTION OF THE SYSTEM NEEDS TO BE LIMITED.

@ CAST THE PINNING HOLES INTO THE C.B.R. USING 2" ILD.
STEEL PIPE. DO NOT DRILL THE PINNING HOLES.

@ USE STEEL CONFORMING TQ AASHTO M270, GRADE 36 OR
BETTER FOR PINS AND ATTACHMENT ANGLES. GALVANIZE
IN ACCORDANCE WITH AASHTO MI11.

@USE TYPE 2 ANCHORS WHEN A DEEPER EMBEDMENT (51/2")
INTO THE BRIDGE DECK OR CONCRETE PAVEMENT IS
PERMISSIBLE.

® ADJUST THE LOCATION OF THE TYPE 2 OR TYPE 3 ANCHORS

TO AVOID THE MAIN REINFORCING WHEN PLACED ON
BRIDGE DECK.

(® USE SHIMS TO PROPERLY FIT THE TYPE 2 AND TYPE 3 ANCHORS
TO THE BARRIER AND ROADWAY SURFACES.

TYPE 2 ANCHOR:
EXPANSION BOLT WITH
52" MIN. EMBEDMENT

TYPE 3 ANCHOR:
¥2" EXPANSION BOLT WITH
3%," MIN. EMBEDMENT

(@ AFTER REMOVING TYPE 2 OR TYPE 3 ANCHORS, CLEAN THE
HOLES IN THE CONCRETE PAVEMENT AND FILL WITH AN
APPROVED NON-SHRINK OR EPOXY GROUT.

@®REMOVE TYPE | ANCHORS BY FIRST DRIVING THE STEEL

19"

ATTACHMENT "B" DETAIL

PINS DOWN THROUGH THE BARRIER TQ ALLQOW LIFTING

OF THE BARRIER WITHOUT INTERFERENCE. THEN REMOVE
THE PINS FROM THE PAVEMENT AND FILL THE PINNING HOLES
WITH AN APPROVED SEALANT.

DETAILED DRAWING

ANDA . -
SECTION 554, 606 606-62

CONCRETE BARRIER RAIL
ANCHORS

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride
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END VIEW * SEE NOTE ELEVATION VIEW * SEE NOTE
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CONNECTING PIN DETAIL i \
PLAN VIEW
Voo
e e #'s (TYP.) 53/‘"$‘ W
B T T e
| | = +\
T #'s AT 11" 0.C. | ,/ |
R (SEE REBAR DETAIL) i | 2 1%
&2 ! / ! #6 REBAR *
A } } \ 2 5%
" 12" CL. (TYP.) :' ‘: 3 -4,
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&2 | \ 1Y% R
A | [ -
" \ ‘
Ya | 4\ e
A R e S e = A
o |‘| |’| 6'/s"
. .
2/a 5 10 SPACES AT 11"
END VIEW ELEVATION VIEW REBAR DETAIL
%" DIA. BAR
%" R /
OOP FABRICATION REQUIREMENTS: k >
1. USE REINFORCING STEEL CONFORMING TO ASTM ‘ . ‘
AT06, GRADE 60 FOR REBAR BEING WELDED 3 -3
%" DIA. BAR %) N TO LOOPS.
CYURE, (TYP.)
. 7 ("/a) 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS . .
%" R CONFORMING TO AASHTO M270, GRADE 36. /mje..
X@ SEEA 3. COLD BEND THE LOOPS BY USING A JIG THAT 2/ R 3
— = - ) WILL PRODUCE AN ACCURATE RADIUS WITHOUT 5
6" | 2 -10% | MARRING THE BAR. DO NOT HEAT THE BAR TO OPTIONAL LOOP DETAIL
! ! FACILITATE BENDING.
N #6 REBAR o o o
4 [ 4. WELD REBAR TO LOOPS USING /5" DIA. EB018 OPTIONAL LOOP FABRICATION REQUIREMENTS:
— ) ROD. DO NOT TACK WELD THE PIECES TOGETHER
PRIOR TO WELDING. I. USE CONTINUQUS SMOOTH ROUND BARS CONFORMING TO AASHTO A
M270, GRADE 36 TO FABRICATE THE OPTIONAL LOOPS. 4
LOOP DETAIL 5. USE A CERTIFIED WELDER IN ACCORDANCE WITH
—_— THE CURRENT EDITION OF AWS DI.4. DO NOT 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
PLACE THE WELDED ASSEMBLY IN THE FORM ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT REFLECTOR
UNTIL IT HAS BEEN INSPECTED. THE BAR TO FACILITATE BENDING. (SEE NOTES)
6. NO ADDITIONAL WELDING IS PERMITTED ON THE 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR

SMOOTH ROUND BARS OR REINFORCING STEEL.

REINFORCING STEEL.

nalng
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| |
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[
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I 102"
:#E
T
(i
| ]
N
777777 Ya" }
17" }
|
= /W/ ]
LZaER
o = oy
| |
| |
| |
|
|
14" DIA. PIN
W/ 3" SQUARE
WASHER (SEE
DETAIL)

NOTES:
(DUSE CLASS "DD" CONCRETE OR EQUIVALENT.

@REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
AASHTO M31, GRADE 60.

@ CONNECT EACH 10" SECTION WITH CONNECTING PINS AS DETAILED AND
CONFORMING TO AASHTO M270, GRADE 36 OR BETTER. CONNECTING
PINS NEED NOT BE PAINTED.

@ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER TO
FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.

(® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT
NUMBER OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO
DETERMINE THAT PROPER FIT-UP CAN BE MAINTAINED ON ALL ROADWAY
ALIGNMENT, CURVES AS WELL AS ON TANGENT. THIS IS TO BE DETERMINED
EARLY IN FABRICATION.

® ATTACH REFLECTORS TO RAIL EVERY 30'. FOLLOW THE MANUFACTURER'S
SPECIFICATIONS FOR ADHESIVE MOUNTING. IN NARROW PAVED (FLUSH)
MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.

* ¥2" CHAMFER ENTIRE OPENING
(OR SUFFICIENTLY ROUNDED SO
THAT A SMOOTH EDGE RESULTS. )

31, /2" CHAMFER IS ACCEPTABLE.
DETAILED DRAWING
REFERENCE DWG. NO.
STANDARD SPEC. 606-64

SECTION 554, 606

REFLECTORIZED TYPE
I (HIGH INTENSITY)
SHEETING, WHITE
OR YELLOW

PER MUTCD ®

TALL CONCRETE
BARRIER RAIL

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride
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7"
Y4" 1" CL. (TYP.)
77"
1673 Y A/ A
L2'/4"
END VIEW
%" DIA. BAR Ba) N 74 e
3% (/a) N :
%" R
= o
| 6" 1 2 -10%" |
" L /»as REBAR
LOOP DETAIL

el g
| .
fREFLECTOR(@ - Ts'/z e e

T T T T

[ [ [ [

[ . | 1" -0%" [ [

‘ LOOP (TYP.) I ‘ 1" -10" ‘ ‘ 1" -2Yg"

‘ / (SEE LOOP DETAIL) S by 1 = H o

P = (ot H | L \{
| n | 10Y," Ty
! I ! i ﬁ*:?
R % . \&:::::::::::? —1 3'-10" ‘ \
Lt === ====—=—=—=h D ‘ IR 10/,
} OPTIONAL LOOP (TYP.) | } 1072
(SEE OPTIONAL 7 o . . S
L . LOOP DETAIL) S o - 1" -4Y2 gl =

s T T T ! 2 I

| f\ | A 102"
j*************r ****** ! = *T***i ******** H _LI
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ELEVATION VIEW % SEE NOTE
INTERMEDIATE REBAR NOT SHOWN
FOR CLARITY
| y 1 END VIEW A
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8" DIA. HOLE _— ——

FOR SPECIFIC SITES —

SENSITIVE TO SMALL PLAN VIEW ‘ ‘

ANIMAL CROSSINGS % } }

#6's (TYP.) N |
5a *‘ ’* 1" R |

T T ya

| | a— 14" DIA. PIN

| | W/ 3" SQUARE

| | WASHER (SEE
. DETAIL)

| | 2 15" NOTES:

[ / \ #6 REBAR .

| | \ 2550 (DUSE CLASS "DD" CONCRETE OR EQUIVALENT.

- 8

‘ ‘ 3 -4l @REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
:' |: AASHTO M31, GRADE 60.

[ ‘ 1Y R 3 CONNECT EACH 10" SECTION WITH CONNECTING PINS AS DETAILED AND

[ ‘ 2 CONFORMING TO AASHTO M270, GRADE 36 OR BETTER. CONNECTING

[ } - PINS NEED NOT BE PAINTED.

[

\ 2?% \ e @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER TO
At [~ -+ || A FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.
— ] L — 6| "

I - ( /4 (®) THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
. 2'-3" PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT
. 10 SPACES AT 11 NUMBER OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO
DETERMINE THAT PROPER FIT-UP CAN BE MAINTAINED ON ALL ROADWAY
%" DIA. BAR ALIGNMENT, CURVES AS WELL AS ON TANGENT. THIS IS TO BE DETERMINED
ELEVATION VIEW % R / REBAR DETAIL EARLY IN FABRICATION.
) ® ATTACH REFLECTORS TO RAIL EVERY 30'. FOLLOW THE MANUFACTURER'S
SPECIFICATIONS FOR ADHESIVE MOUNTING. IN NARROW PAVED (FLUSH)
OOP_FABRICATION REQUIREMENTS: > MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.
1. USE REINFORCING STEEL CONFORMING TO ASTM ‘ 3 -3" % ¥y" CHAMFER ENTIRE OPENING
A706, GRADE 60 FOR REBAR BEING WELDED (OR SUFFICIENTLY ROUNDED SO
TO LOOPS. THAT A SMOOTH EDGE RESULTS. )
. < /2" CHAMFER IS ACCEPTABLE.
2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS &
CONFORMING TQ AASHTO M270, GRADE 36. 2" R %% USE THIS RAIL ON A
3. COLD BEND THE LOOPS BY USING A JIG THAT CASE BY ASE BASIS
’ . 3" AS SPECIFIED IN PLANS.
WILL PRODUCE AN ACCURATE RADIUS WITHOUT OPTIONAL LOOP DETAIL 3 % /2
MARRING THE BAR. DO NOT HEAT THE BAR TO 2
FACILITATE BENDING. DETAILED DRAWING
o o o REFERENCE DWG. NO.
4, WELD REBAR TO LOOPS USING Yg" DIA. E8018 OPTIONAL LOOP FABRICATION REQUIREMENTS: STANDARD SPEC. 606-65
ROD. DO NOT TACK WELD THE PIECES TOGETHER SECTION 554, 606
PRIOR TO WELDING. I. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO A
M270, GRADE 36 TO FABRICATE THE OPTIONAL LOOPS. 4 REFLECTORIZED TYPE ALTERNATE
5. USE A CERTIFIED WELDER IN ACCORDANCE WITH I (HIGH INTENSITY) TALL CONCRETE
THE CURRENT EDITION OF AWS D1.4. DO NOT 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN SHEETING, WHITE BARRIER RAIL
PLACE THE WELDED ASSEMBLY IN THE FORM ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT REFLECTOR OR YELLQOW
UNTIL IT HAS BEEN INSPECTED. THE BAR TO FACILITATE BENDING. (SEE NOTES) PER MUTCD ® EFFECTIVE: FEBRUARY 2005
6. NO ADDITIONAL WELDING IS PERMITTED ON THE 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR =—  WONTANA DEPARTHENT
SMOOTH ROUND BARS OR REINFORCING STEEL. REINFORCING STEEL. o iie OF TRANSPORTATION




3" -10"

LOOP FABRICATION REQUIREMENTS:

¥." DIA. BAR %) N A4 Typ ¥" DIA. BAR
YK 4 1. USE REINFORCING STEEL CONFORMING TO ASTM AT06, GRADE 60 FOR REBAR BEING WELDED TO LOOPS.
Ty 7R
% RX % \& 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS CONFORMING TO AASHTO M270, GRADE 36.
" " I ) Vo »)
©REFLECTORIZED TYPE 3 32 - : ) %3/4 3 3. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN ACCURATE RADIUS WITHOUT MARRING
Nl (HIGH INTENSITY) |6 1 2'-10% | ‘ . THE BAR. DO NOT HEAT THE BAR TQ FACILITATE BENDING.
SHEETING, WHITE OR o
4. WELD REBAR TO LOOPS USING !/3" DIA. EB018 ROD. DO NOT TACK WELD THE PIECES TOGETHER
YELLOW PER MUTCD e o o . L [“6 REBAR ‘ PRIOR TO WELDING.
— _
. k ! ¢ . 5. USE A CERTIFIED WELDER IN ACCORDANCE WITH THE CURRENT EDITION OF AWS D1.4. DO NOT
% 4Ya e R 6 PLACE THE WELDED ASSEMBLY IN THE FORM UNTIL IT HAS BEEN INSPECTED.
Z) 4
LOOP DETAIL 6. NO ADDITONAL WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR REINFORCING STEEL.
1" -0" = REFLECTOR
2 - (SEE NOTES? OPTIONAL LOQOP FABRICATION REQUIREMENTS:
OPTIONAL LOOP DETAIL
315" (| e 1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO M270,
GRADE 36 TO FABRICATE THE OPTIONAL LOOPS.
] REFLECTOR ® 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN ACCURATE
6 RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT THE BAR TO FACILITATE
1 -2Yg" BENDING.
8 q"
1o LOOP (TYP.) 3" 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR REINFORCING
A L / (SEE LOOP DETAIL) 2 STEEL.
— C*‘\::}:::::::::::::: T 53/4"~>‘ ’-4— I/"
1 | Vo 14" R
105" } ‘H | 8Y/s
\E:::::::::::::‘i: N " + +
3I/2" I — \ 1T D= =========—=—= 1 | " ! -23/4
‘H | 7'/2
Iol/zu } \\::::::::::::::? B
1oy, | OPTIONAL LOOP (TYP. ) 7‘ ‘ 7V, 35" 2'-8 #5 REBAR
— 1" -8'/2" ’7‘=;\EE}:::::::::::::: (SEE OPTIONAL \¥ | ) 1 Y . 5/ f 75/ "
1 opn | LOOP DETAIL) \,:::::::::::::‘ib 2 '5/8 2' -1
- 3 i
3‘7777f————7777777777777777777L,,,,,,,, ‘ 10% oz 3 -4Y,
t e
% see note 1
2" } 11Y%" R
- 3 1o 3"J ]
T 1
* SEE NOTE ELEVATION VIEW % SEE NOTE
6'/a"
INTERMEDIATE REBAR NOT SHOWN 2" -3"
FOR CLARITY RIGHT END VIEW ‘
" —J\ "
[I 1% | 14" R REBAR DETAIL LEFT END
3" SQUARE mi [ : - ! \ e AR ZREV )
WASHER f ‘ i 1 NOTES:
(174" THICK ) L —— [
(TACK WELD) C EEe 7 T @ #5 REBAR (USE CLASS "DD" CONCRETE OR EQUIVALENT.
| Vel
- ‘ ‘ [ — 1" -o" -6 @REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
Y 2/-9" (LT. END) N \ | [ I S 2t -2V AASHTO M31, GRADE 60.
N\ 1" -11%" (RT. END) [ I I B e, 12" R
1l 1 @ CONNECT EACH 10" SECTION WITH CONNECTING PINS AS
/L/— DETAILED AND CONFORMING TO AASHTO M270, GRADE 36 OR BETTER.
CONNECTING PINS NEED NOT BE PAINTED.
10" -0" A @ CuTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH
SLIGHT TAPER TO FACILITATE FORM REMOVAL. RECTANGULAR
%ﬂei, PLAN VIEW CUTOUTS ARE ACCEPTABLE.
10"
E— (® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT
CONNECTING PIN DETAIL NOTE: REBAR DETAIL RIGHT END NUMBER OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO
DETERMINE THAT PROPER FIT-UP CAN BE MAINTAINED ON ALL
LEFT AND RIGHT REBAR DETAILS ARE FOR NORMAL TALL AND REGULAR CONCRETE BARRIER ROADWAY ALIGNMENT, CURVES AS WELL AS ON TANGENT. THIS IS
RAIL SECTIONS. TAPER REBAR HEIGHT AND WIDTH AS NEEDED BY MAINTAINING THE VERTICAL TO BE DETERMINED EARLY IN FABRICATION.
5 CL. (TYP) "R POSITION FROM THE BOTTOM AND THE 1!," CLEARANCE AT ALL LOCATIONS. ®
ATTACH REFLECTORS TO RAIL EVERY 30'. FOLLOW THE
#5's (TYP.) MANUF ACTURER' S SPECIFICATIONS FOR ADHESIVE MOUNTING.
y | IN NARROW PAVED (FLUSH) MEDIAN APPLICATIONS, REFLECTORIZE
" [ BOTH SIDES.
#'s @ 11" O.C. | N
B (SEE REBAR DETAIL) | 172" CL. (TYP.) "R (@ SEE DETAILED DRAWINGS 606-60 AND 606-64 FOR INFORMATION
| l 2% ON THE ADJACENT CONCRETE BARRIER RAIL SECTIONS.
8%" T s \
} T I % ¥4" CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED
R ‘ | - SO THAT A SMOOTH EDGE RESULTS.) !»" CHAMFER IS
6%a" 12" CL. (TYP) \ #'sa 11" O.C. 6%, ACCEPTABLE.
:' [ (SEE REBAR DETAIL)
y " ‘ I
. 10" R \ " .
a | ': 10" R %4
! "R } ! 15" CL. (TYP.) Y DETAILED DRAWING
" ‘ ‘ R 2 REFERENCE DWG. NO.
| ! STANDARD SPEC. 606-66
- e—_—_ | - SECTION 544, 606
C | 1 &
| £, W CONCRETE BARRIER

2" -8%,"

LEFT END VIEW

10 SPACES @ 11"

ELEVATION VIEW

RIGHT END VIEW

RAIL TRANSITION

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




#5 REBAR

2 -2'"
1'L" R

REBAR DETAIL LEFT END

3" SQUARE WASHER
(174" THICK)

(TACK WELD )\

-2
R 1 .
3" ) 2
10%," . "
o 7a 1" -1
3 1
LEFT END VIEW
NOTE:
REBAR TYPICAL AT LEFT END ONLY. TAPER THE
REBAR HEIGHT AS NEEDED, BY MAINTAINING THE
VERTICAL POSITION FROM THE BOTTOM AND THE
12" CLEARANCE AT ALL LOCATIONS.
e R —
S
15" CL. T
(TYP.)
.. #'s AT 11" 0.C. 9%
1'-4%" | 1" -6 (SEE REBAR DETAIL)
ll/z" CL. 7}/4
L (TYP.) r
7"
AR
LEFT END VIEW
i
| oy,
L
Salanttl * SEE NOTE

CONNECTING PIN DETAIL

ISOMETRIC VIEW

.8"

9%"

7"

o
«?“QQ )

7"

3"

LOOP (TYP.)
(SEE LOOP DETAIL)

|‘I‘¥ * SEE NOTE

—
2'/4“ T ‘

3'-10"

* SEE NOTE

ELEVATION VIEW

INTERMEDIATE REBAR NOT
SHOWN FOR CLARITY

* SEE NOTE

PLAN VIEW

OPTIONAL LOOP (TYP. }

RIGHT END VIEW

NOTES:
(DUSE CLASS "DD" CONCRETE OR EQUIVALENT.

@ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TQ
AASHTO M31, GRADE 60.

@) CONNECT EACH 10' SECTION WITH CONNECTING PINS AS DETAILED
AND CONFORMING TO AASHTO M270, GRADE 36 OR BETTER. CONNECTING
PINS NEED NOT BE PAINTED.

@ CUTOUTS ON LEFT END OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER
TO FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.

(® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST
CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER OF
PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER
FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT, CURVES AS WELL
AS ON TANGENT. THIS IS TO BE DETERMINED EARLY IN FABRICATION.

® SEE DTL. DWG. NO. 606-60 FOR INFORMATION ON THE ADJACENT

[ (SEE OPTIONAL CONCRETE BARRIER RAIL SECTION.
| — LOOP DETAIL) #5's (TYP.) i
| % ¥," CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED SO THAT A
R 7777> SMOOTH EDGE RESULTS.) 5" CHAMFER IS ACCEPTABLE.
iy - *******ﬁu‘\
%:::::::::::::::// \‘\
| p . ¥," DIA. BAR
J A /
Cj}: e et e \I\Y\ /B R‘k
b —————— — ,
: : | |
. -
. 9 SPACES AT 11
sl | | ‘
ELEVATION VIEW /«m}
22" R
OPTIONAL LOOP DETAIL
00P FABRICATION REQUIREMENTS:
- I. USE REINFORCING STEEL CONFORMING TO ASTM OPTIONAL LOOP FABRICATION REQUIREMENTS:
%" DIA. BAR Y (/a) 4 Jive A706, GRADE 60 FOR REBAR BEING WELDED
B 4 : TO LOOPS. 1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO
% R M270, GRADE 36 TO FABRICATE THE OPTIONAL LOOPS.
8 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS
I ) . CONFORMING TQ AASHTO M270, GRADE 36. 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
‘ ] i %3/4 ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT
|6 | > - 10%" ‘ 3. COLD BEND THE LOOPS BY USING A JIG THAT THE BAR TO FACILITATE BENDING.
| | WILL PRODUCE AN ACCURATE RADIUS WITHOUT
MARRING THE BAR. DO NOT HEAT THE BAR TO 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
» ’/»ae REBAR FACILITATE BENDING. REINFORCING STEEL.
' ) 4. WELD REBAR TO LOOPS USING Yg" DIA. E8018 DETAILED DRAWING
ROD. DO NOT TACK WELD THE PIECES TOGETHER REFERENCE DWG. NO.
PRIOR TO WELDING. STANDARD SPEC. 606-68
LOOP DETAIL SECTION 554, 606

5. USE A CERTIFIED WELDER IN ACCORDANCE WITH
THE CURRENT EDITION OF AWS DI. 4.
PLACE THE WELDED ASSEMBLY IN THE FORM
UNTIL IT HAS BEEN INSPECTED.

6. NO ADDITIONAL WELDING IS PERMITTED ON THE

SMOOTH ROUND BARS OR REINFORCING STEEL. =

CONCRETE BARRIER
RAIL TERMINAL SECTION
(ONE-WAY DEPARTURE)

DO NOT

EFFECTIVE: FEBRUARY 2005

MONTANA DEPARTMENT
OF TRANSPORT AT ION

serving you with pride




SCHEDULE OF GUARDRAIL HARDWARE

DESlG&)ATlON DESCRIPTION DTI(.éoeDlﬂg;wl;lO. cwggR
FBBO1-05 %" DIA. GUARDRAIL BOLT AND RECESS NUT 82 w
FBHO1 %e" DIA. HOOK BOLT 92 c
FBHO2 %" DIA. ALTERNATE HOOK BOLT 92 c
FBX10a %" DIA. HEX BOLT 82 B
FBX12a /2" DIA. HEX BOLT 82 B, C
FBX14a Y%e" DIA. HEX BOLT 82 B
FBX16a 5%" DIA. HEX BOLT 82 w
FBX20a ¥" DIA. HEX BOLT 82 w
FBX20b ¥" DIA. HIGH STRENGTH HEX BOLT 82 B
FCAO1 CABLE ASSEMBLY 84 w
FMMO 1 CABLE WEDGE 94 C
FMMO2 POST SLEEVE 84 w
FNS20 ¥," DIA. SQUARE NUT 82 c
FNX08a %" DIA. HEX NUT 82 c
FNX10a 3%" DIA. HEX NUT 82 B
FNX12a /2" DIA. HEX NUT 82 B.C
FNX14qa Y%e" DIA. HEX NUT 82 B
FNX16a %" DIA. HEX NUT 82 w
FNX20a ¥" DIA. HEX NUT 82 C.W
FNX20b ¥4" DIA. HIGH STRENGTH HEX NUT 82 B
FNX24a 1" DIA. HEX NUT 82 w
FPAOI1 GUARDRAIL ANCHOR BRACKET & END PLATE 84 w
FPAO2 CABLE ANCHOR BRACKET 95 c
FPBO1 BEARING PLATE 18 & 46 w
FPPOI1 BOX BEAM SUPPORT BRACKET 97 B
FRH20a ¥" DIA. HOOKED ANCHOR ROD 82 C
FWC10a 3%" DIA. FLAT WASHER 82 B
FWC12a /2" DIA. FLAT WASHER 82 B, C
FWC14a %e" DIA. FLAT WASHER 82 B
FWC16a %" DIA. FLAT WASHER 82 w
FWC20a ¥a" DIA. FLAT WASHER 82 c,w
FWC20b ¥," DIA. HARDENED FLAT WASHER 82 B
FWC24a 1" DIA. FLAT WASHER 82 w
FWRO3 RECTANGULAR PLATE WASHER 84 w
PDBO1 WOOD BLOCKOUT 05A & 058 w
PDEO2 WOOD GUARDRAIL POST 05A w
PDEO9 CRT POST 46 w
PDFO1 WOOD BREAKAWAY POST 16 w
PDFO3 END POST 18 w
PLSO1 SOIL PLATE 92 & 97 B, C
PLSO3 SOIL PLATE 46 w
PSEO!1 CABLE GUARDRAIL LINE POST 92 c
PSEOS5 TYPE D BOX BEAM PQST 97 B
PSEO6 CABLE GUARDRAIL ANCHOR POST 95 C
PSEO8 TYPE A BOX BEAM POST 97 B
PTEOS STEEL TUBE 46 w
PWEO1 STEEL GUARDRAIL POST 058 w
RBMO 1 BOX BEAM RAIL 98 B
RBMO5 BOX BEAM TERMINAL RAIL 98 B
RBSO1 BOX BEAM SPLICE PLATE 98 B
RCEO1 COMPENSATING CABLE END ASSEMBLY 94 c
RCEO3 CABLE END ASSEMBLY 94 C
RCMO1 ¥2" DIA. CABLE 94 c
RWEO1ga-b W-BEAM END SECTION (FLARED) 88 w
RWEO2a-b W-BEAM TERMINAL CONNECTOR 88 w
RWEO6a-b W-BEAM END SECTION (BUFFER) 88 w
RWMO2a-b W-BEAM (12'-6" LENGTH) 88 w
RWM22a-b W-BEAM (25'-0" LENGTH) 88 w
SECO1 CABLE GUARDRAIL TERMINAL ANCHOR ASSEMBLY 41 C

SCHEDULE OF GUARDRAIL HARDWARE

DESIG&)ATION DESCRIPTION DTI(.éog_Wg;u‘l)\IO. G]EIYIK’:RSRAIL
N/A TURNBUCKLE CABLE END ASSEMBLY 94 C
N/A KEEPER PLATE 95 C
N/A TYPE B BOX BEAM POST 97 B
N/A TS6 x 6 x ¥ BR. APP. SECT. UPPER RAIL NO. | 98 B
N/A TS6 x 2 x '/a BR. APP. SECT. LOWER RAIL NO. | 98 B
N/A TS6 x 2 x '/a BR. APP. SECT. LOWER RAIL NO. 2 98 B
N/A TS6 x 2 TO TS6 x 6 CONNECTION SLEEVE 98 B
N/A TS6 x 2 CONNECTION SLEEVE 98 B

NOTES:

(D SEE AASHTO-AGC-ARTBA JOINT COMMITTEE
TASK FORCE 13 REPORT "A GUIDE TO
STANDARDIZED HIGHWAY BARRIER HARDWARE"
PUBLICATION FOR ADDITIONAL AND DETAILED
HARDWARE SPECIFICATIONS.

(@ GUARDRAIL TYPE CODES:

W = W-BEAM METAL GUARDRAIL
C = CABLE GUARDRAIL
B = BOX BEAM GUARDRAIL

DETAILED DRAWING

ANDA . -
SECTION 606 606-80

SCHEDULE OF
GUARDRAIL HARDWARE

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




2N (_
72 —
\\ / —
~ —
SR
HEX BOLTS HEX NUT FLAT WASHERS
BOLT SIZE| DESIG;\:ATION | L | (MIL. ) NUT SIZE DESIG:ATION WPéSI;EER DESIG!:ATION
REGULAR HEX BOLTS REGULAR HEX NUTS REGULAR FLAT WASHERS

%" DIA. FBX10a 3Y," 15" %" DIA. FNX08a %" DIA. FWC10a
%' DIA. | FBX109 e | e %" DIA. | FNX10a 2" DIA. | FWCI2a0
'/>" DIA. FBX12a 14" | FULL 2" DIA. FNX12a Y6" DIA. FWCl14a
/2" DIA. FBX12a 25" 1%," %" DIA. FNX14a %" DIA. FWCl6a
%" DIA. | FBXida 8" 2" %" DIA. FNX160 Y," DIA. FWC200
5" DIA. FBX16a 12" | FULL ¥," DIA. FNX20a 1" DIA. FWC24a
¥2" DIA. FBX20a 8" 2" 1" DIA. FNX24a HARDENED
7 oA | Fexeoa | 9% | 2 HIGH STRENGTH FLAT WASHERS

HIGH STRENGTH HEX BOLTS HEX NUTS Ya" DIA. [ Fwcaop
Y" DIA. | FBX20b 2 | 1% Y DA [ FNX20b
Ya" DIA. FBX20b 4" 2"
¥a" DIA. FBX20b 8" 2"

RECESS ONE
OR BOTH SIDES

DESIGNATION L T
* (MIN. )
] FBBO1 14" | FULL
nnmnnuunnwnnﬂﬂl [5/ i . FBB02 > |
LAY L FBBO3 | 10" | 1%
T ) FBBOA 16" | 2"
FBBOS 2' -1t 2"
DI
%" DIA. GUARDRAIL BOLT & RECESS NUT
FBBOI1-05%
1" -6"
|
(UMMEMINRNO 5 ¢
| 3" (MIN. )
\
24" R
(MIN. )
¥," DIA. SQUARE NUT ¥," DIA. HOOKED ANCHOR ROD
FNS20% FRH20a%
%"i |
NOTES: 3" (MIN.)
(DBOLTS AND ANCHOR RODS ARE TO CONFORM TO THE REQUIREMENTS OF
ASTM F568 CLASS 4.6. NUTS ARE TO CONFORM TO THE REQUIREMENTS
OF AASHTO M291 (ASTM A563) CLASS 5. USE STEEL WASHERS.
@HIGH STRENGTH BOLTS ARE TO CONFORM TO THE REQUIREMENTS OF
AASHTO M164 (ASTM A325) TYPE 1. HIGH STRENGTH NUTS ARE TO
CONFORM TO THE REQUIREMENTS OF AASHTQ M291 (ASTM A563) DETAILED DRAWING
CLASS 10S. HARDENED WASHERS ARE TO CONFORM TO THE REQUIREMENTS REFERENCE DWG. NO.
OF AASHTO M293 (ASTM F436). STANDARD SPEC. 606-82
SECTION 606

@GALVANIZE BOLTS, NUTS AND WASHERS IN ACCORDANCE WITH AASHTO M232

(ASTM A153). NQ PUNCHING, DRILLING OR CUTTING IS PERMITTED AFTER

GALVANIZING. GUARDRAIL HARDWARE

% SEE DTL. DWG. NQO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTMENT
oA ovide OF TRANSPORTATION




3¢ i | AUNRANARARANRY

| 7 2" 54"
e 5 on oo
{
HHIJ‘HHIHH [
- S

STANDARD SWAGED FITTING
AND STUD (STUD THREADED
ENTIRE LENGTH)

NOTES:

@FOR RELATED FASTENER HARDWARE SEE FWC24a%, FNX24a% AND
FPAO1 %,

@ MACHINE THE SWAGED FITTING FROM HOT-ROLLED CARBON STEEL.
CONFORMING TO THE REQUIREMENTS OF ASTM A576, GRADE 1035,
AND ANNEAL SUITABLE FOR COLD SWAGING. GALVANIZE THE SWAGED
FITTING IN ACCORDANCE WITH AASHTO M111 (ASTM A123) BEFORE
SWAGING. DRILL A LOCK PIN HOLE TO ACCOMMODATE A /4",
PLATED SPRING STEEL PIN THROUGH THE HEAD OF THE SWAGED
FITTING TO RETAIN THE STUD IN THE PROPER POSITION.

@ THE STUD IS TO CONFORM TO THE REQUIREMENTS OF ASTM F568
CLASS 8.8 AND BE GALVANIZED IN ACCORDANCE WITH AASHTO M232

L%" DIA. (6 x 19)

GALVANIZED CABLE

(ASTM A153). PRIOR TO GALVANIZING, MILL A 3" SLOT INTO
THE STUD END FOR THE LOCKING PIN.

@ WIRE ROPE IS_TO CONFORM TO THE REQUIREMENTS OF AASHTO
M30 AND BE %" PREFORMED, 6 x 19, WIRE STRAND CORE OR
INDEPENDENT WIRE ROPE CORE (IWRC), GALVANIZED, RIGHT
REGULAR LAY, MANUFACTURED OF IMPROVED PLOW STEEL WITH A
MINIMUM BREAKING STRENGTH OF 42, 800 POUNDS.

(®© THE SWAGED FITTING, STUD AND NUT (FNX24a%) MUST DEVELOP THE
BREAKING STRENGTH OF THE WIRE ROPE.

CABLE ASSEMBLY

FCAO1 *
17" r
T T Ya" DIA. (TYP.)
/ 15/, "
- R (A 1% " | % 2%
! \ | R R
Te- j%“r/f 3.8
Al Vas *
\ | |
; ; T T
IHe——-of 1%z o
I | T
1°-4" 4" ‘ \ I \ | i |
\ \ "
‘ ‘ BENT PLATE 3 \ \
[ [ %"
o -of I A
I [ | i | i 6"
LA I T O | 16 Lo
i | | ‘ . DIA. | | |
\ \
PR N ‘ - B
\ \
2 [ ‘ T"/s" } | }
L \
\ \
| . I .
o, 1
72 |
ANCHOR BRACKET & END PLATE POST SLEEVE
FPAO1 % FMMO2 *
Y6" (APPROX.
BASE METAL 3
THICKNESS)»‘ r
! NOTES:
1%, R [ (® ANCHOR BRACKETS, END PLATES AND RECTANGULAR
%" PLATE WASHERS ARE TO CONFORM TO THE REQUIREMENTS
| 8 OF AASHTO M270 (ASTM A709) GRADE 36 STEEL PLATE.
; POST SLEEVES ARE TO CONFORM TO THE REQUIREMENTS
‘ DETAILED DRAWING
OF ASTM A53 GRADE B.
e REFERENCE DWG. NO.
W . (@ GALVANIZE FABRICATED PARTS IN ACCORDANCE WITH STANDARD SPEC. 606-84
Vie" X 1 AASHTO MI11 (ASTM AI23). NO PUNCHING, DRILLING SECTION 606

SLOTTED HOLE

RECTANGULAR PLATE WASHER X o Ra

FWRO3*

OR CUTTING IS PERMITTED AFTER GALVANIZING.

DWG. NO.
GUARDRAIL HARDWARE.

W-BEAM METAL

606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTMENT
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serving you with pride




— THICKNESS (SEE NOTES)

2 -3l
1" -9Y"

6"
|

1" -12" LAP
§¢ POST |
BOLT SLOT —7‘
| |

v
o | g \‘
V" TOLERANCE
A (-0", +3%g")
‘ (£3e")

\ 3%"

-

S N

¢ POST BOLT sLoT

" |
il

ﬂ 2" Vet a1V
il

5

POST BOLT SLOT
% x 2

SPLICE BOLT SLOT
" x 1"

A

x 178

]
7
>

=

2" (Ve +1a" ) -]

\
| |
| |
| |
| \ ‘ SPLICE BOLT SLOT
‘ ‘ ‘ 2%2" iz

6Ys" | \ —
} R
6" | || ‘ [

POST BOLT SLQT
Wt x 2"

W-BEAM W-BEAM END SECTION (FLARED)
RWMO2a-b* OR RWM22a-b* RWEO1a-b*
(12'-6" LENGTH) (25'-0" LENGTH)
CROSS-SECTION IS TO
REST WITH RWMOZa-b or RWM22a-b
i
\ NEUTRAL AXIS |7
3%"1 o/ — o -~ S} 25.5° BEND REQUIRED
[T ONLY FOR USE IN MELT
CONTOUR TO FIT 24" | 28
DIA. !
OVER RE-3-73
30‘?\ ‘
\ \
1/ VX
2 J 82 72
e 2"
3"
o o Ty
. =g 372"
" ™~ (APPROX. )
e A\ % BEND AND HOLE
ONLY REQUIRED TO
DIA. HOLES  \opIFY CONNECTOR
L SLOTTED HOLES 7 25L0TS
BT TED o Yo' x 2y POST FOR USE IN MELT
BOLT SLOT (OPTIONAL
W-BEAM END SECTION (BUFFER) W-BEAM TERMINAL CONNECTOR
RWEO6a-b* RWEOZ2a-b*
NOTES: DETAILED DRAWING
REFERENCE DWG. NO.
% DESTINATION ME TAL
SUFFIX THICKNESS ggé??oANRDGO%PEC’ 606-88
a 12 GAGE
b 10 GAGE W-BEAM METAL
GUARDRAIL HARDWARE
%SEE DTL. OWG. NO. 606-80 FOR SCHEDULE

OF GUARDRAIL HARDWARE.

EFFECTIVE: FEBRUARY 2005

MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




.

5

\
\
\
\
\
\
\
\
\
\
[
%" DIA. HEX NUT (FNXO8a%)
\

PROVIDE HOLES FOR

REFLECTOR ALT. A OR
ALT. B (SEE DTL. DWG. o
NO. 606-40 FOR DETAILS) 8" DIA. (TYP.)
/] HOLES ON BACK
*f .- OF POST REQUIRED
b ONLY FOR ALTERNATE
HOOK BOLTS
“H R 2' -1
NOTES:
— - Ve (DALL HOLES ARE 9.5 mm EXCEPT AS NOTED.
e Ya S3 x 5.7 (@ MANUFACTURE POSTS AND SOIL PLATES
TV USING AASHTO M270M (ASTM ATOIM) GRADE
L 250 STEEL. ALL WELDING IS TO CONFORM
TO THE APPLICABLE AWS CODE.
(®HOOK BOLTS ARE TO CONFORM TO THE
REQUIREMENTS OF ASTM 568M CLASS 4. 6.
NUTS ARE TO CONFORM TO THE REQUIREMENTS
ﬁs" x 2'-0" x /4" PL. OF AASHTO M291M (ASTM A563M} CLASS 5.
SOIL PLATE I
. i @ GALVANIZE FABRICATED PARTS IN ACCORDANCE
\ I L WITH AASHTO MI11M (ASTM A123M). GALVANIZE
11 20 HOOK BOLTS AND NUTS IN ACCORDANCE WITH
1 AASHTO M232M (ASTM A153M). NO PUNCHING,
1 DRILLING, WELDING OR CUTTING IS PERMITTED
i ON COMPONENTS AFTER GALVANIZING.
gngfmchODRN;.RSX MAY I ®NUTS ARE OF THE HEAVY HEX TYPES. INSTALL
2" TO AID DRIVING I BOLTS TO DEVELOP AN ULTIMATE PULL OPEN
I STRENGTH FROM 2225 N TO 4450 N APPLIED IN A
% 0 ¢ \\ Il // DIRECTION NORMAL TO THE LONGITUDINAL AXIS OF
4" DIA. HOLE, 11 THE POST.
OPTIONAL FOR HANDL ING m I
/DURINC GALVANIZING i . % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF
el 4 GUARDRAIL HARDWARE.
L]

CABLE GUARDRAIL POST AND SOIL PLATE
PSEO1* AND PLSOI1*

Ye' x 1¥a" x 1" x 1" x 1
ROUND BEND HOOK BOLT

}
|
I
.
I
I
|

56" DIA. HEX BACKING
NUT (FNXO8a%*) OR

‘ APPROVED SHOULDER

" DIA. HOOK BOLT

16

FBHO1 %

6" x 4" x 1" x 1"
ALTERNATE TYPE ROUND
BEND HOOK BOLT, NO

BACKING NUT REQUIRED

< 1"

ALTERNATE %" DIA. HOOK BOLT
FBHO2 *
DETAILED DRAWING
§TEF5RR%NSCP%C DWG. NO.
ANDA . _
SECTION 606 606-92

CABLE
GUARDRAIL HARDWARE

EFFECTIVE: FEBRUARY 2005
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CABLE END (CAST

STEEL OR MALL IRON) SPRING (GALV. ) WIRE ~ %¢" DIA. MIN.

STD. TURNBUCKLE, 12" TAKE-UP

CABLE WEDGE 4'/," LONG SPRING STOP

%" DIA. CABLEf

¥a" sQ. NUT
(FNS20%)

FLATTEN FOR WRENCH

2"\ Va 7" 6/

R. H. R. H.

| '|/4\“

CABLE

CABLE WEDGE

FLATTEN FOR
WRENCH

¥" So. NUT
(FNS20%)

%" (TYP.)

2' 1"

COMPENSATING CABLE END ASSEMBLY
RCEO1*

CABLE END (CAST

CABLE END (CAST FLATTEN FOR STD. TURNBUCKLE,
STEEL OR MALL IRON)

STEEL OR MALL IRON) WRENCH 12" TAKE-UP

¥ DIA. CABLE;

CABLE WEDGE

FLATTEN FOR
WRENCH

%" (TYP.) ¥," DIA. CABLE

CABLE WEDGE

¥" sQ. NUT

¥a" sQ. NUT
(FNS20%)

(FNS20%)

2Ya" |1V’ 7"
-

7" 1l 2"
R. H. R. H. b

L. H. R. H.

TURNBUCKLE CABLE END ASSEMBLY

%" WASHER FLATTEN FOR WRENCH
(FWC20a%)

CABLE END (CAST
STEEL OR MALL IRON)

¥a" DIA. ¥4" DIA. CABLE
R.H. = RIGHT HAND
L.H. = LEFT HAND - (000000000 O000NAD
CABLE WEDGE
¥" HEX NUT
(FNX20a%) V5" VAR ¥a" sQ. NUT
T T 1 (FNS20%)

R. H. R. H.

CABLE END ASSEMBLY
RCEO3*

S _%5'. . Y
_ _ 0.843" 0.562" $

0.203" R (TYP.) CAST STEEL Ya" DIA. - 3 x 7 WIRE ROPE
OR MALL IRON
0. 125"

J

N

\

CABLE WEDGE ¥" DIA. CABLE
FMMO 1 % RCMO 1 *

NOTES:

(D WIRE ROPE AND CONNECTING HARDWARE ARE TO CONFORM TO THE REQUIREMENTS OF AASHTO M30
TYPE | CLASS A, %" ROPE. CONNECTING HARDWARE MUST DEVELOP THE FULL STRENGTH OF A
SINGLE CABLE (25,000 LB). CAST STEEL COMPONENTS ARE TO CONFORM TO THE REQUIREMENTS
OF AASHTO M103 (ASTM A27). MALLEABLE IRON CASTINGS ARE TO CONFORM TO THE REQUIREMENTS
OF ASTM A47,

@ AT ALL LOCATIONS WHERE THE CABLE IS CONNECTED TO A CABLE SOCKET WITH A WEDGE TYPE
CONNECTION, CRIMP ONE WIRE OF THE CABLE OVER THE BASE OF THE WEDGE TO HOLD IT FIRMLY
IN PLACE.

(3 COMPENSATING DEVICES ARE TO HAVE SPRING CONSTANTS OF 450 POUNDS PER INCH, PLUS OR DETAILED DRAWING

MINUS 50 POUNDS PER INCH, AND PERMIT A TRAVEL OF 6 INCHES PLUS OR MINUS 1 INCH. REFERENCE DWG. NO.
STANDARD SPEC. 606-94
(@DESIGN SOCKET BASKETS FOR USE WITH THE WEDGE DETAILED IN THIS DRAWING. SECTION 606
(® ALTERNATE HARDWARE DESIGNS WILL BE CONSIDERED FOR APPROVAL PROVIDED THEIR CONNECTION CABLE
DETAILS, FOR THE PURPQOSE OF MAINTENANCE SUBSTITUTIONS, ARE COMPATIBLE WITH THE DETAILS OF
THIS DRAWING AND THEIR OPERATING CHARACTERISTICS ARE SIMILAR TO THOSE OF THE HARDWARE GUARDRAIL HARDWARE

IN THIS DRAWING.

EFFECTIVE: FEBRUARY 2005

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE. =
MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride
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1" x

(TYP.

1" DIA. HOLES (TYP. TOP AND BOTTOM)
4" ] /" DIA. HOLES 4"
‘s‘ (TYP. TOP AND BOTTOM) \ c‘a"‘ ﬁ
—t —_————— e =+ —_
o R e R e A
[ \ \ [
2 -1 ¥ “N" SPACES AT 6'-0" (TYP.) 2 -1
o
FOR N=2 L=17"-11"; N=3 L=23"-11"; N=4 L=29"-11'5"; N=5 L=35"-11,"
BOX BEAM RAIL (TS6 x 6 x g)
RBMO 1 *
1" DIA. HOLES (4) PLCS. (TYP. TOP AND BOTTOM)
/2" DIA. HOLES (5) PLCS. A"
\ | Ol (TYP. TOP AND BOTTOM) " ﬁ
\ | | | L
| T ***T** - 1 I B i
"’ *ﬁi{,ﬁ{; ,,,,, { i’:,é;:'f’ jj::%f%t%*
\
- ‘ - ‘ 4'-0" ‘ - ‘ 4'-0" L2 -t
20 -3%
TS6 x 6 x ¥z BR. APP. SECT. UPPER RAIL NO. |
1" DIA. HOLES (4) PLCS. (TYP. TOP AND BOTTOM)
2%, '/»" DIA. HOLES (5) PLCS. 39,
¢ ﬁ 6" \ (TYP. TOP AND BOTTOM) 6" g )
\ | | \ | | | L
1 === ***T** - 1T - B i
; i‘%”ﬁ{,ﬁ ,,,,,, % - it:i'f j::i%’f %‘i‘ °F
B -|o% - ‘ 4'-0" i - | 4' -0 DAY/
20'-10"
TS6 x 2 x '/4 BR. APP. SECT. LOWER RAIL NO. 1
CUT 3 SIDES,
BEND AND WELD
4‘?—<(TYP. )
1" DIA. HOLES (2) PLCS. 7
(TYP. TOP AND BOTTOM) 2
2~ " h/u/" DIA. HOLES (4) P
—_ A . LCS. (TYP. TOP AND BOTTOM){
Oy S v S R — 1
S 00 L O ) A (O T o
[ [ \ [ \
2 -1V 6' -0" i 6 -0" 3"
15' -2/,"
TS6 x 2 x '/a BR. APP. SECT. LOWER RAIL NQ. 2

/TSS x 6 x Ye o

TS6 x 2 x Y4
Y 3"

—X 6" v 4= = a—y
[ .
e A b
- Ya" THICK
Y
TS6 x 6 x s SECTION VIEW TS6 x 2 x '/4 SECTION VIEW

4" SLOTS
TOP AND BOTTOM)

32"

1" DIA.

2'-11"

LENGTH ="L"

MINUS ¥," "

it

BOX BEAM EXPANSION SPLICE END 3 Zr top AND BOTTOM)
ONE END OF BOX BEAM RAIL ONLY. REQUIRED
FOR BOTH RAILS AT THE EXPANSION SPLICE. SEE END COVER i CUT 3 SIDES, (3 SIDES)
PLATE DETAIL o BEND AND WELD
/2" DIA. HOLES (TYP.
TOP AND BOTTOM) END COVER PLATE DETAIL
(BAR 5" x ¥g" x 0 -5%")
BOX BEAM TERMINAL RAIL (TS6 x 6 x ¥g)
RBMO5 *
TACK WELD %" DIA. 8 ~ %" 5%" x %"
%" BEVEL HIGH STRENGTH HEX DIA. HOLES/X 2'-3" BAR (2
(TYP. ) NUTS (TYP. ) REQUIRED EACH
N SPLICE 1
r 7% ****** ? ********** 3 -0"
o © o @ o © 5%"
%" q" 6" 6" 4"
,,,,,,,,,,,,,,,,,,,,, <_>'<—>' %" PLATE ’<—>'<_>
3" 7 SPACES AT 3" = 1'-9" ‘ < S SN S r ,,,,,,,,,,,,,,
T T
2' -3 ,,7#7%71 ,,,,,,, e?ii _
BOX BEAM SPLICE PLATE  — T T T T
RBSO1 % . W
%" DIA. HOLES 3" x 1" SLOTS
(TYP. TOP AND BOTTOM) (TYP. TOP AND BOTTOM)
NOTE: NOTE:
WELD & GRIND SMOQTH TO FIT WELD & GRIND SMOOTH TO FIT
2" -2 INSIDE TS6 x 2 x s INSIDE TS6 x 6 x ¥
. NOTE: (TYP.) (TYP.)
] e 8 1« © . |._ 3+ WELD & GRIND SMOOTH T0O
! ! ! ! FIT INSIDE TS6 x 2 x '/ 5%"
| | | |
5%" ¢ i ] Eee— - ‘
== A T | | S | | | %
S — I R— 8 N o | ‘
(TYP. TOP AND BOTTOM) 3" x 1" SLOTS ! | 5%
(TYP. TOP AND BOTTOM)
NOTE:
¥e" PLATE BENT & 53" CUT TOP & SIDE WALLS TO SHAPE. BEND
WELDED CONTINUOUS 8 BOTTOM WALL AS SHOWN.
A ——L 4
e —_— j L TS6 x 2 TO TS6 x 6 CONNECTION SLEEVE
o] e

\'/2" DIA. HOLES

HOLES (TYP.
TOP AND BOTTOM)

IS6 x 2 CONNECTION SLEEVE

NOTES:

(D MANUFACTURE BOX BEAM RAIL ELEMENTS FROM EITHER ASTM A500 GRADE B
COLD ROLLED TUBING, ASTM A501 HOT-ROLLED TUBING OR AUTOMOTIVE
ROLLOVER PROTECTIVE STEEL (ROPS). WHEN ASTM A500 GRADE B STEEL
IS USED, TEST THE MATERIAL PER ASTM E436.

(@ FABRICATE SPLICE PLATES AND CONNECTION SLEEVES FROM AASHTO M270
GRADE 36 STEEL PLATE. THE NUTS ARE TO BE PLAIN UN-COATED
¥," DIA. HIGH STRENGTH HEX NUTS. WELD THE NUTS TO THE PLATES
IN ACCORDANCE WITH THE APPLICABLE AWS CODE.

AND SPLICE PLATES

(® GALVANIZE FABRICATED RAIL, CONNECTION SLEEVES,
WELDING

IN ACCORDANCE WITH AASHTO MI11. NO PUNCHING, DRILLING,
OR CUTTING IS PERMITTED ON COMPONENTS AFTER GALVANIZING.

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

DETAILED DRAWING

ANDA . -
SECTION 606 606-98
BOX BEAM

GUARDRAIL HARDWARE

EFFECTIVE: FEBRUARY 2005
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